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NOVEL COMPOUNDS 
Field of the Invention 

The present invention relates to thiophene carboxamide derivatives, processes and 
intermediates used in their preparation, pharmaceutical compositions containing them and 
their use in therapy. 

Background of the Invention 

The NF-kB (nuclear factor kB) family is composed of homo- and heterodimers of the Rel 
family of transcription factors. A key role of these transcription factors is to induce and co- 
ordinate the expression of a broad spectrum of pro-inflammatory genes including 
cytokines, chemokines, interferons, MHC proteins, growth factors and cell adhesion 
molecules (for reviews see Verma et. al., Genes Dev. 9:2723-35, 1995; SiebenHst et al., 
Ann. Rev. Cell. Biol. 10:405-455, 1994; Bauerle and Henkel, Ann. Rev. Immunol., 
12:141-179, 1994; Barnes and Karin, New Engl. J. Med., 336:1066-1071, 1997). 

The most commonly found Rel family dimer complex is composed of p50 NFkB and p65 
RelA (Baeuerle and Baltimore, Cell 53:21 1-217, 1988; Baeuerle and Baltimore, Genes 
Dev. 3:1689-1698, 1989). Under resting conditions NF-kB dimers are retained in the 
cytoplasm by a member of the IkB family of inhibitory proteins (Beg et al., Genes Dev., 
7:2064-2070, 1993; Gihnore and Morin, Trends Genet. 9:427^33, 1993; Haskil et. al., 
Cell 65:1281-1289, 1991). However, upon cell activation by a variety of cytokines or otiier 
external stimuli, IkB proteins become phoq)hoTylated on two critical serine residues 
(Traenckner et. al., EMBO J., 14:2876, 1995) and are then targeted for ubiquitination and 
« proteosome-mediated degradation (Chen, Z.J. et al., Genes and Dev. 9:1586-1597, 1995; 
Scherer, D.C. et. al, Proc, Natl. Acad. Sci. USA 92:11259-11263, 1996; Alkalay, I. et al., 
Proc. Natl. Acad. Sci. USA 92: 10599-10603, 1995). The released NF-kB is then able to 
translocate to the nucleus and activate gene transcription (Beg et.al., Genes Dev., 6:1899- 
1913, 1992). 



wo 03/010158 



2 



PCT/SE02/01403 



A wide range of external stimulii have been shown to be capable of activating NF-kB 
(Baeuerle, P.A., and Baichwal, V.R., Adv. hnmunol., 65:1 1 1-136, 1997). Although the 
majority of NF-kB activators result in.lKB phosphorylation, it is clear that multiple . 
pathways lead to this key event. Receptor-mediated NF-kB activation relies upon specific 
interactions between the receptor and adapter/signalling molecules (for example, TRADD, 
RIP, TRAP, MyD88) and associated kinases (IRAK, NIK) (Song et al., Proc. Nati. Acad. 
Sci. USA 94:9792-9796, 1997; Natoli et. al., JBC 272:26079-26082, 1997). Environmental 
stresses such as UV light and y-radiation appear to stimulate NF-kB via alternative, less 
, defined, mechanisms. 

Recent pubhcations have partially elucidated the NF-kB activation. This work has 
identified three key enzymes which regulate specific IkB/NF-kB interactions: NF-kB 
inducing kinase (NIK) (Boldin et. al., Cell 85:803-815, 1996), IkB kinase-1 (IKK-1) 
(Didonato et. al., Nature 388:548, 1997; Regnier at. al.. Cell 90:373 1997) and IkB kinase- 
2 (IKK-2) (Woronicz et. al.. Science 278:866, 1997; Zandi et. al.. Cell 91:243, 1997). 

NIK appears to represent a common mediator of NF-kB signalling cascades triggered by 
tumour necrosis factor and interleukin-1, and is a potent inducer of IkB phosphorylation. 
However NIK is unable to phosphorylate IkB directiy. 

IKK-1 and IKK-2 are thought to lie immediately downstream of NIK and are capable of 
directly phosphorylating all three IkB sub-types. IKK-1 and IKK-2 are 52% identical at the 
amino acid level but appear to have similar substrate specificities; however, enzyme 
activities appear to be different: IKK-2 is several-fold more potent than nCK-l. Expression 
data, coupled with mutagenesis studies, suggest that IKK-1 and IKK-2 are capable of 
forming homo- and heterodimers through their C-terminal leucine zipper motifs, with the 
heterodimeric form being preferred (Mercuric et. al, Mol. Cell BioL, 19:1526, 1999; Zandi 
et. al.. Science; 281:1360, 1998; Lee et. al, Proc. Nati. Acad. Sci. USA 95:9319, 1998). 

NEK, IKK-1 and IKK-2 are all serine/threonine kinases. Recent data has shown that 
tyrosine kinases also play a role in regulating the activation of NF-kB. A number of groups 
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have shown that TNF-a induced NF-kB activation can be regulated by protein tyrosine 
phosphatases (PTPs) and tyrosine kinases (Amer et. al, JBC 273:29417-29423, 1998; Hu 
et. al., JBC 273:33561-33565, 1998; Kaekawa et. al., Biochem. J. 337:179-184, 1999; 
Singh et. al., JBC 271 3 1049-3 1054, 1996). The mechanism of action of these enzymes 
appears to be in regulating the phosphorylation status of IkB. For example, FTP IB and an 
unidentified tyrosine kinase appear to directly control the phosphorylation of a lysine 
residue (K42) on IxB-a, which in turn has a critical influence on the accessibility of the 
adjacent serine residues as targets for phosphorylation by IKK. 

Several groups have shown that IKK-1 and IKK-2 form part of a 'signalosome' structure in 
association with additional proteins including KAP (Cohen et. al., Nature 395:292-296, 
1998; Rothwarf et. al., Nature 395:297-300, 1998), MEKK-1, putative MAP kinase 
phosphatase (Lee et, al,, Proc. Natl. Acad. Sci. USA 95:9319-9324, 1998), as well as NIK 
and IkB. Data is now emerging to suggest that although both IKK-1 and IKK-2 associate 
with NIK, they are differentially activated, and therefore might represent an important 
integration point for the spectrum of signals that activate NF-kB. Importantly, MEKK-1 
(one of the components of the putative signalosome and a target for UV light, LPS induced 
signalling molecules and small GTPases) has been foxmd to activate IKK-2 but not IKK-1 . 
Similarly, NIK phosphorylation of IKK-1 results in a dramatic increase in IKK-1 activity 
but only a smaU effect on IKK-2 (for review, see Mercurio, F., and Manning, A.M., 
CuiTOTt Opinion in Cell Biology, 1 1 :226-232, 1 999). 

Inhibition of NF-kB activation is likely to be of broad utility in the treatment of 
inflammatory disease. 

There is accumulating evidence that NF-kB signalling plays a significant role in the 
development of cancer and metastasis. Abnormal expression of c-Rel, NF-kB2 or iKBa 
have been described in a number of tumour types and tumour cell lines, and there is iiow 
data to show that constitutive NF-kB signalling via IKK-2 takes place in a wide range of 
tumour cell lines. This activity has been linked to various upstream defects in growth 
factor signalling such as the establishment of autocrine loops, or the presence of oncogene 
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products e.g. Ras, AKT, Her2, which are involved in the activation of the IKK complex. 
Constitutive NF-kB activity is believed to contribute to oncogenesis through activation of 
a range of anti-apoptotic genes e.g. Al/BjB-1, IEX-1, XIAP, leading to the suppression of 
cell death pathways, and transcriptional upregulation of cyclin Dl which promotes cell 
growth. Other data indicate that this pathway is also likely to be involved in the regulation 
of cell adhesion and cell surface proteases. This suggests a possible additional role for NF- 
kB activity in the development of metastasis. Evidence confirming the involvement of 
NF-kB activity in oncogenesis includes the inhibition of tumour cell growtihi in vitro arid in 
vivo on expression of a modified form of iKBa (super-repressor iKBa). 

In addition to the constitutive NF-kB signalling observed in many tumour types, it has 
been reported that NF-kB is also activated in response to certain types of chonotherapy. 
Inhibition of NF-kB activation through expression of the super-represser form of iKBa in 
parallel with chemotherapy treatment has been shown to enhance the antitumour effect of. 
the chemotherapy in xenograft models. NF-kB activity is therefore also implicated ui 
inducible chemoresistance. 

Disclosure of the Invention 

According to the present invention, there is provided a compound of formula (I) 




(I) 
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in which: 

represents NH2 or represents a methyl group optionally substituted by one or more 
groups selected independently from C1-C4 alkyl, C3-C6 cycloalkyl, halogen, hydroxyl, 
C1-C4 alkoxy, S(0)vCH3 and NrV; 

X represents O or S; 

2 6 7 6 V 6 

R represents hydrogen, halogen, cyano, nitro, -NR R , -CONR R , -COOR , 

-NR^COR^ -S(0)mR^, -SO2NRV, -NR^SOi R^, C1-C2 alkyl, trifluoromethyl, 

C2-C3 alkenyl, C2-C3 alkynyl, trifluoromethoxy, C1-C2 alkoxy or C1-C2 alkanoyl; 

A represents a phenyl ring or a 5- to 7-membered heteroaromatic ring containing one to 
three heteroatoms selected independently from O, N and S; said phenyl or heteroaromatic 
ring being optionally substituted by one or more substituents selected independently from 

halogen, cyano. nitro, -NR^R^ -CONrV, -COOR^ -NR^COR^, -S(0)sR^ 

O Q ' 0 Q 10 11 

-SO2NR R , -NR SO2R , C1-C6 alkyl, trifluorometiiyU-(CH2)tR ,-0(CH2)tR or 
-OR^^ 

' 3 

n represents an integer 1 or 2; and when n represents 2, each R group may be selected 
independently; 

3 

R represents a group -W-Y-Z wherein: 



W represents 0,S(0)r,NR ,CH2,-CH2-0"0r abond; 
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Y represents a bond or a group -(CH2)p-T-(CH2)q- wherein p and q independently 

14 15 

represent an integer 0, 1 or 2; and T represents O, -CO- or CR R ; 



14 15 

R and R independently represent H, CH3 or F; 



14 15 
or R represeats H or CH3 and R represents hydroxy! or OCH3; 



14 15 

or the group CR R together represents a C3-C6 cycloalkyl ring; 



Z represents: 

(a) a phenyl ring or a S- or 6-membered heteroaromatic ring containing one to three 
heteroatoms selected independently from O, N and S; said phenyl or heteroaromatic ring 
being optionally substituted by one or more substituents selected independently from 

halogen, cyano, -NR^^R^^, -CONR^^R^^, -COOR^^ -COR^^^NR^^COR^^, -S(0)uR^^ 
-SOiNR^^R^^, -NR^^S02R^^, hydroxyl, C2-C6 alkenyl, C2-C6 aBcynyl, Ci-Ce alkyl and 

Cj-Cg alkoxy; said alkyl or alkoxy group being optionally ftirther substituted by one or 

18 19 

more groups selected from halogen, cyano, hydroxyl, C1-C4 alkoxy and NR R ; or 



(b) a 3- to 8-membered saturated or partially unsaturated monocyclic or saturated bicyclic 
ring system optionally incorporating one or two heteroatoms selected independently from 
O, N and S, and optionally incorporating a carbonyl group; said ring system being 
optionally substituted by one or more substituents selected independently from halogen, 

cyano, -NR^^R^^, -CONR^^R^^ -COOR^^, -COR^^ -NR^^COR^^, -S(0)uR^^, 
-S02NR^^R^^, -NR^^S02R^^, hydroxyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-Cg alkyl, 

C3-C6 cycloalkyl and Ci-Cg alkoxy; said alkyl or alkoxy group being optionally further 

substituted by one or more groups selected from halogen, cyano, hydroxyl, 

18 19 

C3-C6 cycloalkyl, C1-C4 alkoxy and NR R ; provided that said saturated monocychc 
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ring Z is not bonded to Y through nitrogen if the group -W-Y- represents -(CH2)2-4- 
or ■-0-(CH2)2-4-" when the saturated ring Z is also unsubstituted; or 

(c) if W represents O, then Z may also represent hydroxyl, OCH3, CF3, CHF2 or CH2F, 
provided that the group -Y-Z does not thereby represent -O(CH2)2-4-0CH3; 

R^^ and ^ independently represent NR^\^^ where R^^ and R^^ are independently 

20 21 

hydrogen or C i-Cg alkyl optionally substituted by C1-C4 alkoxy; or the group NR R 

represents a 5- or 6-membered saturated azacyclic ring optionally containing a further 0, S 

22 22 10 11 . 

or NR group; where R is hydrogen or C1-C6 aUcyl; or R and R independently 

rq)resent Ci-Cs alkoxy; 

4 5 4 5 

R andR independently represent H or C1-C4 alkyl; or the group NR R represents a 

23 

5- of 6-membered saturated azacyclic ring optionally containing a further O, S or NR 
23 

group; where R is hydrogen or C1-C4 alkyl; 
6 7 

R andR independently represent H or C1-C2 alkyl; 



8 9 12 

R , R and R independently represent H or Ci-Cg alkyl; 



R^^ represents H or C1-C4 aUcyl; 



R^^ and R^^ independently represent H or Ci-Cg alkyl optionally substituted by OH, 

16 17 

C1-C4 alkoxy or one or more fluoro atoms; or the group NR. R represents a 
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5- or 6-membered saturated azacyclic ring optionally containing a finther 0, S or NR 
24 

group; where R is hydrogen or Ci-Cg alkyi optionally substituted by OH, C1-C4 alkoxy 
or one or more.fluoro atoms; 

18 19 18 19 

R and R independently represent H or C1-C4 alkyl; or the group NR R represents a 

25 

5- or 6-membered saturated azacyclic ring optionally containing a further 0, S or NR 
25 

group; where R is hydrogen or C1-C4 alkyl; 

m, r, s, u and V indep^dently represent an integer 0, 1 or 2; 

t represents an integer 2, 3 or 4; 

and pharmaceutically acceptable salts thereof: 

with the proviso that the following two compounds are excluded: 

2-[(aniinocarbonyl)amino]-5-(4-[2-(l-(2,2,6,6-tetramethyl)piperidinyl)ethoxy]phen^ 

thiophenecarboxamide; 

2-[(anainocarbonyl)aniino]-5-(4-(tMazol-4-yl-methoxy)phenyl)-3-tMopheneca^^ 

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will 
be understood that the invention encompasses all geometric and optical isomers of the 
compounds of formula (I) and mixtures thereof including racemates. Tautomers and 
mixtures thereof also form an aspect of the present invention. 

In one embodiment, the invention provides compounds of formula (I) wherein Z 
represents: 

(a) a phenyl ring or a 5- or 6-membered heteroaromatic ring containing one to three 
heteroatoms selected independently from O, N and S; said phenyl or heteroaromatic ring 
being optionally substituted by one or more substituents selected independently from 
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halogen, cyano, -NR^^R^^ -CONR^^R^^, -COOR^^ -COR^^ -NR^^COR^^, -S(0)uR^^ 

-S02NR*^R^^, .NR^^S02R^^, hydroxyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-Ce alkyl and 

Ci-Cg alkoxy; said alkyl or alkoxy group being optionally further substituted by one or 

18 19 

more groups selected from halogen, cyano, hydroxyl, C1-C4 alkoxy and NR R ; or 

(b) a saturated 3- to 7-membered ring optionally incorporating one or two heteroatoms 
selected independently from O, N and S, and optionally incoiporatinjg a carbonyl group; 
said saturated ring being optionally substituted by one or more substituents selected 

independently from halogen, cyano, -NR^^R^^, -CONR^\^^, -COOR^^ -COR^^ 
-NR^^COR^'^, -S(0)uR^^ -SOaNR^^R^^ "NR^^S02R^'^, hydroxyl, C2-C6 alkenyl, 

C2-C6 alkynyl, C\-C^ alkyl and Ci-Cg alkoxy; said alkyl or alkoxy group being optionally 

ftirther substituted by one or more groups selected from halogen, cyano, hydroxyl, 
18 19 

C1-C4 alkoxy and hfR R ; provided that said saturated ring Z is not bonded to Y through 

nitrogen if the group -W-Y- represents -(CH2)2-4- or -0-(CH2)2-4- when the 
saturated ring Z is also unsubstituted; or 

(c) if W represents O, then Z may also represent hydroxyl, OCH3, CF3, CHF2 or CH2F, 
provided that the group -Y-Z does not thereby represent -0-(CH2)2-4-C)CH3; 

and all other substituents are as defined above. 

In one embodiment, X in formula (I) represents oxygen. 

In another embodiment, R^ in fomiula (I) represents NH2. 

Suitably the group A in formula (I) is a phenyl group or a 5- to 7-membered 

heteroaromatic ring containing one to three heteroatoms selected independently from 0, N 

and S; said phenyl or heteroaromatic ring being optionally substituted by one or more 

8 9 8 9 

substituents selected independently from halogen, cyano, nitro, -NR R , -CONR R , 
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-COOR^, -NR^COR^, -S(0)sR^, -SOaNR^R^, -NR^S02R^ Ci-Cg alkyl, trifluoromethyl, 

-(CH2)tR^^, "0(CH2)tR* ^ or -OR^^. In one embodiment, A represents optionally 
substituted phenyl. In another embodiment, A represents an optionally substituted pyridyl. 

2 

In one embodiment^ the group R in formula © represents H, halogen or 

2 

C1-C2 alkyl. In another embodiment, the group R represents H or methyl. In another 

2 

embodiment, the group R in formula (I) represents H. 

In another embodiment, W in formula (I) represents O, CH2 or a bond. 

In another embodiment, Y in formula (I) represents -CH2-CH2- or a bond. 

In another embodiment, Z in formula (I) represents a 3- to 8-membered saturated or 

partially unsaturated monocyclic or saturated bicyclic ring system optionally incorporating 

one or two heteroatoms selected independently from 0, N and S, and optionally 

incorporating a carbonyl group; said ring system being optionally substituted by one or 

16 17 16 17 

more substituents selected independently from halogen, cyano, -NR R , -CONR R , 
-COOR^VcOR^VnR^^COR^Vs(0)uR^^, -SOjNR^^R^^, W^S02R^^,hydroxyl, 

C2-C6 alkenyl, C2-C6 alkynyl, Ci-Cg alkyl, CyC^ cycloalkyl and Ci-Cg alkoxy; said 

alkyl or alkoxy group being optionally further substituted by one or more groups selected 

18 19 

from halogen, cyano, hydroxyl, C3-C6 cycloalkyl, C1-C4 alkoxy and NR R ; provided 
that said saturated monocyclic ring Z is not bonded to Y through nitrogen if the group 
-W-Y- represents •-<CH2)2^~ or -0-(CH2)2-4- when the saturated ring Z is also 
xmsubstituted. 

In another embodiment, Z in formula (I) represents a phenyl ring or a 5- or 6-membered 
heteroaromatic ring containing one to three heteroatoms selected independently from O, N 
and S; said phenyl or heteroaromatic ring being optionally substituted by one or more 
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substituents selected independently from halogen, cyano, -NR R , -CONR R , 
-COOR^VcOR^^ W^COr",.S(OXiR^^ -SOjNR^^R^^, W^S02R^^,hydroxyl, 

C2-C6 alkenyl, C2-C6 alkynyl, Ci-Cg alkyl and Ci-Cs alkoxy; said alkyl or alkoxy group 

being optionally further substituted by one or more groups selected from halogen, cyano, . 

18 19 

hydroxyl, C1-C4 alkoxy and NR R . 
In one embodiment, n has the value 1 . 

The compounds of fonnula (I) and their pharmaceutically acceptable salts have the advantage 
that they are inhibitors of the enzyme IKK-2. 

The invention further provides a process for the preparation of compounds of formula (I) 
or a pharmaceutically acceptable salt, enantiomer or racemate thereof. 

According to the invention there is also provided a compound of fonnula (I), or a 
phaimaceutically acceptable salt thereof^ for use as a medicament. 

Another aspect of the invention provides the use of a compound of fonnula (I) or a 
pharmaceutically acceptable salt thereof, in the manufecture.of a medicament, for the 
treatment or prophylaxis of diseases or conditions in which inhibition of IKK-2 activity is 
beneficial. 

A more particular aspect of the invention provides the use of a compound of fonnula (I) or 
a pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the 
treatmmt or prophylaxis of inflammatory disease. 

According to the invention, there is also provided a method of treating, or reducing the risk 
of, diseases or conditions in which inhibition of IKK-2 activity is beneficial which 
comprises administering to .a person suffering from or at risk of, said disease or condition, 
a therapeutically effective amount of a compound of formula (I), or a pharmaceutically 
acceptable salt mate thereof 
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More particularly, there is also provided a method of treating, or reducing the risk of, 
inflammatory disease in a person suffering from or at risk of, said disease, wherein the 
method comprises administering to the person a therapeutically effective amount of a 
compound of formula (I) or a, phaimaceutically acceptable salt thereof. 

Particular compoxmds of the invention include those exemplified herein: 
2-[(aminocaibonyl)anaino]-4-methyl-5-(4-biphenyl)-3-thiophenecarboxai^ 
2-[(aminocarbonyl)amino]-4-mefhyl-5-{44(3,5-dimethylisoxazol-4-yl)methox^^ 
thiophenecarboxamide; . 

2-[(aminocarbonyl)amino]-4-methyl-5-(4-[(4-chlorophenyl)methoxy]pheny0^^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-4-methyl-5-(4-[(5-chlorothien-2-yl)methoxy]phenyl)-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)arQino]-4-methyl-5-{4-[2-(2,2,6,6-tetramethylpipe^^ 
yl)ethoxy]phenyl}-3-thiophenecarboxamide; 

2-[(arainocarbonyl)aniino]-4-methyl-5-(4-[(thia2ol-4-yl)methoxy]phenyl)-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-4-methyl-5-(4-[(I,2,5-thiadia2ol-3-yl)methoxy] 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-4-methyl-5-(4-[(l-methylperhydroa2epinO-yl)oxy]pheny 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-[6-(pyn"olidin-l-yl)pyndin- 

2-[(aininocarbonyl)amino]-5-[6-(2,2-difluoroethoxy)pyridin-3--yl]-3- 

thiophenecarboxamide; 

24(aminocarbonyl)amino]-5-[6-(piperidin-l-yl)pyridin-3-yl]-3-thiophenecarboxanu 
2-[(aminocarbonyl)amino]-5-[6-(cyclopentyloxy)pyridin-3-yl]-3-thiophenecarboxam 
2-[(aminocarbonyl)amino]-5-[6-(4-ethanesulfonylpiperazin- 1 -yl)pyridin-3-yl]-3- 
thiophraecarboxamide; 

2-[(aminocarbonyl)amino]-5-[6-[(tetrahydrofuran-2-yl)methoxy]p5^ 
thiopheneicarboxamide; 
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2-[(aininocarbonyl)amino]-5- {3-[6-(furan-2-ylmethoxy)]-pyri -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {3-[6-(4-acetyl)pipera2m-l-yl]-pyridine} -3- 
thiophenecarboxamide; 

(K>2-[(aiiunocarbonyl)aiiiino]-5- {3-[6-(tetrahydrofiiran-3-yloxy)]-pyridine} -3- 
thiophmecarboxamide; • 

2-[(aininocarbonyl)amino]-5- {3-[6-(l -isopropyl-pyrrolidin-3-yloxy)]-pyridine}-3- 
thiophenecarboxamide; 

2-[(aIninoca^bonyl)aIr^ino]-5-{3-[6-(l-^butyloxycaIbony^piperidin-4^^ 
tMophenecarboxamide; 

2-[(aininocarbonyl)amino]-5- {3-[6-(piperidin-4-yloxy)]-pyridine} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5- {3-[6-(l -(2-methoxye%l)-piperidm-4-yloxy)]-pyridine}-3-- 
thiophenecarboxaimde; 

2[(aminocarbonyl)ainino]-5'{3-[6-(N-methanesulphonyl)-piperi^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-{3-[6-(4,4-difluoropiperidin4-yl)p 
thiophenecarboxaimde; 

2-[(aininocarbonyl)ainino]-5- {3-[6-(pyn-olidin-l -yl)-5-me1^^^ 
thiophenecarboxamide; 

2-[(anmiocarbonyl)amino]-5- {3-[6-(thien-2-yhnethoxy)]pyridine} -3- 
thiophenecarboxamide; 

2-[(arninocarbqnyl)amino]-5-{3-[6-(cyclopentyhnethoxy)]pyridine}-3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-[3-(6-benzyloxy)pyridinel-3-thiophenecarboxamide; 
2-[(aminocarbonyl)amino]-5- {3-[6-(tetrahydrofuran-3-yloxy)]pyridine} -3- 
thiophmecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-[6-(tetrahydrofuran-3-yhnethoxy)]py^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-[6-(cyclopropyhnethoxy)]pyridine}-3- 
thiophenecarboxamide; 
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^iS^-2-[(aiiiinocarbonyl)amino]-5-{3-[6-(tetrahydrofm 
thiophenecarboxamide; 

24(aminocarbonyl)aimno]-5- {3-[6-(tetrahydropyran-4-yloxy)]py^ -3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)ainino]-5- {3-[6-(tetrahydrothiopyran-3-yloxy)]pyridine} -3- 
thiophenecarboxainide; 

2-[(aminocarbonyl)ainino]-5- {3-[6-(l-isopropylazetidin-3-yloxy)]pyridijie}-3- 
thiophenecaiboxamide; 

2-[(aminocarbouyl)amino]-5- {3-[6-(benzyloxy-2-et3ioxy)]pyridine} -3- 
fhiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-[6-(iV'-methylpiperidin-3-^^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-{3-[6-(2-(l-pyrrolidin-2-one)ethoxy)]pyridm^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-[3-(6-(morpholin-4-yl))pyridine]-3-thiophenecaiboxan^ 
2- [(aininocarbonyl)ammo]-5- {3-[6-(4-methylpiperazin- 1 -y^Jpyridine} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)ammo]-5-(4-[l,3,4-oxadiazol-2-yl]-2-phenyl)-3- 
thiophenecarboxamide; 

2-[(aminocarboriyl)ammo]-5-(4-cyclopropyhnethoxyphenyl)-3-thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-[3-(l,3-thiazol-4-ykQethoxy)phenyl]thiophene-3- 

carboxamide; 

2-[(aminocarbonyl)arnino]-5-[4-(moipholin-4-yhnethyl)phenyl]thiophene-3-c^^ 

2-[(aniinocarbonyl)ainino]-5-(5-[2-(i\r-moipholinyl)]pyrin^ 

thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(5-[2-(iV'-piperidinyl)]pyrimidinyl) 
2-[(aminocarbonyl)amino]-5-(5-[2<i\^-pyrrolidinyl)]pyrimidinyl)-3-W^ 
2-[(aminocarbonyl)amino]-5-(5-[2-{4-(t-butyloxycarbonyl)piperazin-l-yl}]py^ 
thiophenecarboxamide; 

2-[(aminocaibonyl)amino]-5-(-5-[2-{4H-pipera2in-l'-yl}]pyrimidinyl)-3- 
thiophenecarboxamide; 
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2-[(aminocarbonyl)ainino]-5-(5-[2-{4-methyIpipera2in-l-yl}]pyr^ 
thiophenecarboxamide; 

•2-[(aminocarbonyl)amino]-5-(5-[2-(3-dimethylaminopyn'olito^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-(5-[2-{2(»S)-aininocarbonylpyiro 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(5-[2- {4-acetylpipera2in- l-yl}]pyrimidinyl)-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(5- {2-[4,4-difliioropiperidin- 1 -yl] }pyrimidinyl)-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(5-{2-[3,3-difluoropyrroUdin-l-yl]}pyr^ 
thiophenecarboxamide; 

2-[(anunocarbonyl)amino]-5-{2-(5-JV'-moiphoUnomefhyl)fhienyl}-3- 
thiophenecarboxamide; 

2-[(aminocaibonyl)amino]-5- {2-benzyloxyphenyl} -3-thiophenecarboxamide; 
2-[(aminocaibonyl)aminol-5- {2-(4-fIuorophenyhnethoxy)phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-(2-[4-fluorophenyl]ethoxy)phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-(2-[4-chlorophenyl]ethoxy)phenyl }-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-(2-phenylethoxy)phenyl} -3 -thiophenecarboxamide; 
2-[(aminocarbonyl)aniino]-5- {4-chlorophenyhnethoxy)phenyl} -3-thiophenecarboxamide; 
2-[(aminocarbonyl)amino]-5-{2-[2-(/^moipholinyl)]ethyltMo)phenyl^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{2-[2-(iSr-pynx)lidinyl)]ethylthio)phm^ 
thiophenecaiboxamide; 

2-[(aminocarbonyl)ainino]-5- {2-[2-(iV-piperidinyl)]ethylthio)phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)aniino]-5-[4-(pyrroHdinyl)phenyl]-3-thiophenecarboxanu 

2-[(aminocarbonyl)aniino]-5-[4-(piperidinyl)phenyl]-3-thiophenecarboxaniide 

2-[(aminocarbonyl)amino]-5-[4-(N-inaida2olyl)phenyl]-3-thiophenecarboxaniide; 
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2-[(aminocarbonyl)ainino]-5-[6- {(1 -methylpyrroUdin-2-on-4-yl)methoxy}pyridin-3-y^^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5 {4-[2-(2-methoxyethoxy)ethoxy]-phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {4-[2-(cyclopropylniethoxy)ethoxy]pheiiyl} -3- 
thiophenecaiboxamide; 

2-[(aininocarbonyl)amino]-5-[6-(2,2-4imethyl-3-pyrr 
fhiophenecarboxanude; 

2-[(aininocarbonyl)axiiino]-5-{3-cUoro-4-(tetrahydrofi^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)aiiiino]-S- {4-(tetrahydrofiiran-2-ylmethoxy)phenyl} -3- 
thiophenecarboxainide; 

.2-[(aminocarbonyl)amino]-5-[(6-cyclopropylmethylthio)pyridm 
tihiophenecarboxataide; 

2-[(aminocarbonyl)ainino]-5{4-[2-(2-methoxyethpxy)ethoxy]-3-metbylphenyl^ 
thiophenecarboxamide; 

2-[(aimnocarbonyl)ainino]-5- {3-chloro-4-[2-(2-inethoxyethoxy)ethoxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)airdno]-5-[2-(4-methylpiperazinyhnethyl)p^ 
thiophenecarboxamide; 

2-[(aminocarbonyI)amino]-5-[2-(4-isopropylpiperazinyhnethyl)phenyl]-3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)ainino]-5-[2-(4-^butyloxycarbonylpipera2uiylmethyl)phenyl]-3- 
thiophenecarboxamide; 

2-[(aminocaibonyl)aminp]-5-[4-(pyn:^lidinyhnethyl)phenyl]thiophene-3 
2-[(aminocarbonyl)aniino]-5-[2-(2-(4,4-difluoropiperidin- 1 -yl)ethoxy)phenyl]-3- 
thiophenecarboxamide; 

2- [(aminocaibonyl)amino]-5-[2-(2-(3,3-difluoropyrrolidin-l-yl)ethoxy)i^^^ 
thiophenecarboxamide; 

3- [(aniinocaibonyl)amino]-5-[4-(morpholin-4-ylmethyl)phenyI]thiophene-2-caiboxam 
3-[(aiiiinocarbonyl)amino]-5-[4-(c/5-2,6-dimethylmorpholin-4-ykaethyl)p^ 
2-carboxamide; 
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2- [(aininocarbonyl)amino]-5-[4-(cis-2,6-dimethylmor^^ 

3- carboxainide; 

2-[(aiiiinocaibonyl)aniino]-5-[(6"{4-moipholino}methyl)pyri 
carboxaioide; 

2-[(aininocarbonyl)amino]-5-[4-(8-oxaO-a2abicyclo[3 .2 J ]oct-3 
ylmethyl)phenyl]thiophene-3-carboxamide; 
2-[(aininocarbonyl)ammo]-5-[3-(morpholin-4-yb3i 
carboxamide; 

2-[(aminocaibonyl)ainino]-5-[3-(moipholm-4-ybiiethyl)phOT^ 

2-[(aminocarbonyl)ainino]-5-(4-{[2-(methoxymethyl)moiphol^ 

yl]methyl}phenyl)fhiophene-3-carboxainide; 

2-[(anunocarbonyl)amino]-5-[3-£luoro-4-(moiph6lin-4^ 

carboxamide; 

2-[(aininocaibonyl)a2nmo]-5-[3rcUoro-4-(moipholin-4-yi^ 
carboxamide; 

2-[(aminocarbonyl)araino]-5-{4-[(4,4-difluoropiperidin-l-yl)methyl]phenyl}M^ 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-( 1 - {piperidin- 1 -yl} ethyl)phenyl]thioph^ 
2-[(aminocarbonyl)amino]-5-{4-[(lit)-l-moipholin-4-ylethyl]phenyl}t^ 
carboxamide; 

2-[(aminocarbonyl)aiiiino]-5-(4-{[4-(2-methoxyethyl)pipera2in^ 
yl]methyl}phenyl)thiophene-3-carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-(piperidin- 1 -ylmethyl)phenyl]thiophene-3-carboxamide; 

2-[(aminocarbonyl)arQino]-5-{44(liS,4iS)-2-oxa-5-a2abicyclo[2.2.1]h^^^ 

ylmethyl]phenyl}thiophene-3-caiboxamide; 

5- {4-[(4-acetylpiperazin- 1 -yl)methyl]phenyl} -2-[(aminocarbonyl)aiiiino]thiophene-3- 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-(l,4-oxazepaii-4-yhnethyl)phenyl]tiu^ 
carboxamide; 

(lS)-2-((aii±iocarbonyl)amino)-5-(4-(l-{moipholin-4-yl}e%l)^^^ 
carboxamide; 
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2-((aminocarbony l)ainino)-5-(4-( 1 -methyl- 1 - {morpholin-4-yl} ethyl)phenyl)thiophene-3- 
carboxamide; 

2-[(aiiimocarbonyl)amino]-5-[4-((4-methylpiperazin-l-yl)m 
carboxamide; 

2-[(aininocarbonyl)ammo]-5-[4-((2-ethoxycarbonylpiperidin-l - 
yl)metiiyl)phenyl]thiophene-3-carboxaimde; 
2-[(aminocaibonyl)aiiLmo]-5-[4-((3-<Kethylainm 
fhiophene-3-carboxamide; 

2-[(aininocaibonyl)ariiino]-5-[4-((3-hydroxypyn-olidin-l-yl^^ 
carboxamide; 

2-[.(aminocarbonyl)amino]-5-[4-( {(2-hydroxyethyl)piperazm- 1 - 
yl}methyl)phenyl]thiophene-3-carboxamide; 

2-[(aininocarbonyl)amino]-4-methyl-5- {4-[4-morpholino]methylphenyl} -3- 
thiophenecarboxamide; 

2-[(ammocarbonyl)amino]-5-[4-((4-hydroxypiperidin-l-yl)mefliyl)ph^ 
carboxamide^ 

2-[(aminocarbonyl)ainino]-5-(2-piperazin-l-ylphenyl)thiophene-3-carboxa^ 
2-[(aminocarbonyl)amino]-5-[2-(4-methylpipera2in-l-yl)phenyl]tWophene-3-carboxam 
2-[(aminocarbonyl)amino]-5-{2-[3-methylainino)pyrrolidiQ-l-yl]phen^ 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-(cyclopentyloxy)-2-(2-{piperidin-l-yl}ethoxy)^^ 
thiophene-3-carboxamide; 

•2-[(aminocarbonyl)amino]-5-[2-(2-{piperidin-l-yl}etiioxy)-4-pyrroli 
ylphenyl]thiophene-3-carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-piperidiii- 1 -yl-2-(2- {piperidin- 1 - 
yl} ethoxy)phenyl]thiopheiie-3-carboxamide; 
2-[(aminocarbonyl)amino]-5-[4-(morpholin-4-yb3a€thyl)-2-(2^ 
yl} ethoxy)phenyl]thic)phene-3-carboxamide; 
2-[(amdbocarbonyl)amino]-5-[4-(2-methoxyethoxy)-2-(2-piperidin-l- 
ylethoxy)ph:enyl]thiophene-i3-carboxamide; 
2-[(aminocarbonyl)ainino]-'5-[4-morpholin-4-yl-2-(2-piperidin- 1 - 
ylethoxy)plienyI]thiophene-3-carboxamide; 
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2-[(aininocarbonyl)amino]-5-[2-(2-hydroxyethoxy)phenyl]tW 
(3i?>2-[(aininocarbonyl)amino]-5- {2-[tetrahydrofiiran-3-yloxy]phenyl} -3- 
thiophenecarboxamide; 

(35>2-[(anunocarbonyl)ammo]-5- {2-[tetrahydrofuran-3-yloxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)ainino]-5- {2-[(tetrahydropyran74-yloxy]phenyl}-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)airdno]-5-{2-[cyclopropylmethoxy]phe^^ 
2-[(ammocarbonyl)amino]-5- {2-[cyclopentyloxy]phenyl} -3-tiiiophenecaiboxamide; 
2-[(aminocarbonyl)aimno]-5-{2-[(l-isopropylpy^ 
thiophenecarboxamide; 

2-[(anunocarbonyl)ainino]-5-{2-[(l-ethylpyrrolidin-3-yl)^^ 
thiophenecarboxamide; 

2-[(aimnocarbonyl)amino]-5- {2-[(l -/erf-butyloxycarbonyl-3-^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-[2-(pyn'olidin-3-yloxy)phenyl]-3-thiophenecarboxamide; 
2-[(aminocarbonyl)ainino]-5- {2-[(l -methylpiperidin-2-yl)niethoxy]phenyl^ 
thiophenecarboxamide; 

(25)-2-[(aminocarbonyl)amino]-5<24[l-methylpyrroHdin-2-yl]methoxy}p 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(2-{[l<2-methoxyethyl)pyrrolidin-3-yl]oxy}ph^ 
thiophenecarboxamide; 

(2i?)-2-[(aminocarbonyl)amino]-5-(2-{[l-methylpyrrolidin-2-yl]methoxy}phenyl)-3- 
thiophenecarboxamide; 

2-[(aniinocarbonyl)ainino]-5-[2-(2-(2,2,6-trimethylpiperidin- 1 -yl)ethoxy)phenyl]-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {5-chloro-2-[(l-isopropylpyrrolidin-3-yl)oxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5- {4-fluoro-2-[(l -isopropylpyTrolidin-3-yl)oxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{4,5-difluoro-2-[(l-isopropylpyrroUdin-3-yl)oxy]phe 
thiophenecarboxamide; 
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2-[(anunocarbonyl)ainino]-5-{2-[(l-isopropylpyiToUdin-3-yl)oxy]-^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)ainino]-5-{5-cyano-2-[(l-isopropylpyrrolidin-3-yl)o 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainiiio]-5- {2-[(l -isopropylpyiTolidin-3-yl)oxy]-5-methoxyphenyl} -3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-{3,5-difluoro-2-[(14sopropylpyrroUd^^ 
thiophmecarboxaimde; 

2-[(aminocarbonyl)ainino]-5- {2-[(l -isopropylpyrrolidin:3-yl)oxy]-3-m 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{2-[(l-isopropylpyrrolidin-3-yi)oxy]-5- 
trifluorometiiylphenyl} -3-thiophenecaiboxamide; 
2-[(aminocarbonyl)amino]-5-{2-[(l-isopropylpyn:olidin-3-yl)oxy]-4- 
trifluordmethylphenyl}-3-thiophenecarboxamide; 

2-[(aiiiinocarbonyl)amino]-5- {2-[(l -isopropylpyrrolidin-3-yl)oxy]-4-methoxypheayl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{5-fluoro-2-[(l-isopropylpyrroUdin-3-yl)oxy]phenyl}-3^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5- {2-[(l -isopropylpyrrolidin-3-yl)oxy]-3-(morpholin-4- 
ykQethyl)phenyl} -3-thiophenecarboxamide; 

2-[(aininocarbonyl)ainino]-5-(2- {[(1 -(cyclopropylmethyl)pyrrolidin-'3-yl]oxy}pheayl)-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2- [( 1 -cyclopropylpyirolidin-3 -yl)oxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)anaino]-5-{2--[(2-(4--fluoropiperidin-l-yl)ethoxy]phenyl}-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-[(l -methylpiperidin-4-yl)oxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-[( 1 -methylpyrrolidin-3-yl)oxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-[4-(2- {morpholin-4-yl} acetyl)phenyl]3- 
thiophenecarboxamide; 
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2-[(aminocarbonyl)amino]-5-[2- {2-(4-hydroxy- 1 -piperidiiiyl)etlioxy }pheiiyl]-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-[2-(2-(2,2,6,64etramethylpiperi^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)ainmo]-5-{2-[2-(3-pyrrolin-l-yl)ethoxy]pheriyl^ thiophene-3- 
carboxamide; 

cis/trans-2-[(ammocarbonyl)aininol-5-{2-[2-(2,5-dime%l-3-py^ 
yl)ethoxy]pheiiylthiophene-3-carboxaimde; 
(2S)-2-[(aniinocaibonyl)amino]-5-[4-(2-methoxymethyl^ 
thiophene-3-carboxainide; 

2- [(aminocarbonyl)ainino]-5-[4-(4-animocarbonylpiperidm 1 -ylmethyl)phenylthiophene- 

3- carboxamide; 

2- [(aininocarbonyl)amino]-5-[4-(3-hydroxymethylpiperidm- 1 -ylmethyl)phenyl]thiophene- 

3- carboxaimde; 

2- [(aminocarbonyl)aiiiino]-5-[4-(4-hydroxymethylpiperidin- 1 -y to 

3- carboxaniide; 

2- [(aininocarbonyl)aiiiiiio]-5--[2-(3 - {morpholia-4-yl} pyrrolidin- 1 ••yl)phenyl]thioplieiie-3 - 
carboxamide; 

2-[(aminocarbonyl)aimno]-5-{2-[4-(2-methoxyethyl^^^ 
carboxamide; 

2-[(ainiiiocarbonyl)amino]-5- {2-[(lS, '#5)-2,5-diazabicyclobicyclo[2.2. l]hept-2- 

yl]phenyl}thiophene-3-carboxaniide; 

and pharmaceutically acceptable salts thereof. 

Unless otherwise indicated, the term "Ci-Cg alkyl" referred to herein denotes a straight or 
branched chain alkyl group having from 1 to 6 carbon atoms. Examples of such groups 
include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. The terms 
"C1-C2 alkyl" and "C1-C4 alkyl" are to be interpreted analogously. 

Unless otherwise indicated, the term "C2-C3 alkenyl" referred to herein denotes a straight 
or branched chain alkyl group having 2 or 3 carbon atoms incorporating at least one 
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carbon-carbon double bond. Examples of such groups include ethenyl and propenyl. The 
term "C2-C6 alkenyl" is to be interpreted analogously. 

Unless othCTwise indicated, the term "C2-C3 alkynyl" referred to herein denotes a straight 
chain alkyl group having 2 or 3 carbon atoms incorporating one carbon-carbon triple bond. 
Examples of such groups include ethynyl and propynyl. The term "C2-C6 alkynyl" is to be 
interpreted analogously. 

Unless otherwise indicated, the tenn "C3-C6 cycloalkyl" referred to herein denotes a 

saturated carbocyclic ring having from 3 to 6 carbon atoms. Examples of such groups 
include cyclopropyl, cyclopentyl and cyclohexyl. 

Unless otherwise indicated, the term "C1-C4 alkoxy" referred to herein denotes a straight 
or branched chain alkoxy group having 1 to 4 carbon atoms. Examples of such groups 
include methoxy, ethoxy and isopropoxy. The terms "C1-C2 alkoxy" and "C1-C5 alkoxy" 
are to be interpreted analogously. 

Unless otherwise indicated, the term "Ci-C2 alkanoyl" referred to herein denotes a formyl 
or acetyl group. 

Unless otherwise indicated, the term "halogen" referred to herein denotes fluoro, chloro, 
bromo and iodo. 

Examples of a 5- to 7-membered heteroaromatic ring containing one to three heteroatoms 
selected independently from 0, N and S include furan, thiophene, pyrrole, oxazole, 
isoxazole, thiazole, isothiazole, imidazole, pyrazole, triazole, pyridine, pyridazine, 
pyrimidine and pyrazine. 

Examples of a 3- to 8-membered saturated or partially unsaturated monocyclic or saturated 
bicyclic ring system optionally incorporating one or two heteroatoms selected 
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independently from O, N and S, and optionally incorporating a carbonyl group include 
cyclopropyl, cyclopentyl, cyclohexyl, tetrahydrofuran, tetrahydropyran, pyrrolidine, 
3-pyrroliQe, piperidine, piperazine, 8-oxa-3-azabicyclo[3.2.1]octane, pyrrolidone, 
2-oxa-5-azabicyclo[2.2. 1 Jheptane, 1 ,4-oxazepane, 2,5-diazabicyclo[2.2. 1 ]heptane, 
piperidone and moipholine. 

Examples of a 5- or 6-membered saturated azacyclic ring optionally containing a further O, 
S or NR group include pyrrolidine, piperidine, piperazine and moipholine. 

According to the invmtion there is also provided a process for the preparation of a 
compound of formula (I) or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof which comprises: 

(a) reaction of a compoimd of formula (II) : 




isothiocyanate or an acyl derivative, R -CO-L where L is a leaving group; or 



(b) reaction of compound of formula (III) 
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Metal 



. T>3 



wherein R , n and A are as defined in formula (J) 
witii a compound of formula (TV) 



(III) 




(IV) 



wherein X, R' and R^ are as defined in formula (I) and LG represents a leaving group; or 
(c) reactionof compound of formula (V) 




(R^)n 



(V) 



wherein R , n and A are as defined in fonnula (I) and LG represents a leaving group, 
with a compound of formula (VI) 
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wherein X, and are as defined in formula (I); 

and where necessary converting the resultant compound of formula (I), or another salt thereo:!^ 
into a phannaceudcally acceptable salt thereof, or converting the resultant compound of 
formula (I) into a further compound of formula (I); and where desired converting the resultant 
compound of formula (£) into an optical isomer thereof. 

In process (a), suitable isocyanate reagents include trimethylsilylisocyanate, 
trimethylsilylisothiocq^anate, chlorosulphonylisocyanate, trichloroacetylisocyanate and . 
sodium isocyanate. The reaction with trimethylsilylisocyanate or 
trimethylsilyUsothiocyanate can be carried out in a solvent such as 
dichloromethane/dimethylformamide at a suitable elevated temperature, for example, at the 
reflux temperature of the reaction mixture. The reaction with chlorosulphonylisocyanate 
can be carried out in a solvent such as toluene at ambient temperature. The reaction with 
sodium isocyanate can be carried out in a suitable solvent system such as aqueous acetic 
acid at ambient temperature. The trichloroacetylisocyanate reaction can be carried out in a 
suitable solvent system such as acetonitrile at ambient temperature, and subsequently 
treating the mixture with ammonia to give compounds of the general formula (I). 
Suitable acyl derivatives of formula R^-CO-L include acyl halides, particularly acyl 
chlorides, and acid anhydrides. Reactions with such acyl derivatives are generally carried 
out at ambient temperature in a suitable solvent such as pyridine, or in a solvent such as 
dichloromethane in the presence of a suitable base such as triethylamine or pyridine. 
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Compounds of formula (I) wherein X represents 0 may subsequently be converted into 
corresponding compounds of formula (I) wherein X represents S by reaction with, for 
example, Lawesson's reagent. 

In processes (b) and (c), the compounds of formulae (III) and (IV) or of formulae (V) and 
(VI) are reacted together xinder catalysis provided by a complex of a transition metal such 
as palladium or nickel. In compounds of formulae (HI) and (VI), under appropriate 
conditions, "metal" can be a metal or semi-metal such as magnesium, zinc, copper, tin, 
silicon, zirconium, alunadnium or boron. Suitable leaving groups include iodo, bromo, 
chloro, triflate or phosphonate. 

It will be appreciated by those skilled in the art that in the processes of the present 
invention certain functional groups such as hydroxyl or amino groups in the starting 
reagents or intermediate compounds may need to be protected by protecting groups. Thus, 
the preparation of the compounds of formula (I) may involve, at an appropriate stage, the 
addition and removal of one or more protecting groups. 

The protection and deprotection of functional groups is fully described in 'Protective 
Groups in Organic Chemistry', edited by J. W. F. McOmie, Plenum Press (1973), and 
'Protective Groups in Organic Synthesis', 3rd edition, T. W. Greene & P. G. M. Wuts, 
Wiley-Interscience (1999). 

The present invention includes compounds of formula (I) in the form of salts, in particular 
acid addition salts. Suitable salts include those formed with both organic and inorganic 
acids. Such acid addition salts will normally be pharmaceutically acceptable alflioug^ salts 
of non-pharmaceutically acceptable acids may be of utility in the preparation and 
purification of the compound in question. Thus, preferred salts include those formed from 
hydrochloric, hydrobromic, sulphuric, phosphoric, citric, tartaric, lactic, pyruvic, acetic, 
succinic, fumaric, maleic, methanesulphonic and benzenesulphonic adds. 

Salts of compounds of formula (I) may be foraaed by reacting the free base, or a salt, 
enantiomer or racemate tha-eo^ with one or more eqxiivalents of the appropriate acid. The 
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reaction may be canied out in a solvent or medixm in which flie salt is insoluble or in a 
solvent in which the salt is soluble, for example, water, dioxane, ethanol, tetrahydrofuran or 
diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying. 
The reaction may also be a metathetical process or it may be carried out on an ion exchange • 
resin. 

Compounds of formula (II) can be prepared by standard chemistry described in the 
literature [for example, J. Het. Chem. 36, 333 (1999)] or by reaction of compounds of 
formula (VII): 



(VII) 




.2 „3 



where A, R , R and n are as defined in formula (I), and L represents a leaving group, with 
ammonia. Suitable groups L include halogen, in particular chloro. 

Compounds of formula (VII) where L is halo can be prepared from the corresponding 
compound of fonmula (VIII): 




. (VIII) 
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2 3 

where A, R , R and n are as defined in formula (I), by treating with a halogenating agent 
such as thionyl chloride. 

Compounds of formulae (IE), (IV), (V), (VI) and (Vm) are commercially available or can 
be prepared using standard chemistry as exemplified here^. 

Certain novel intermediate compounds form a fiarther aspect of the invention. 

The compounds of formula (I) have activity as pharmaceuticals, in particular as IKK-2 
enzyme inhibitors, and may be used in the treatment (therapeutic or prophylactic) of 
conditions/diseases in himian and non-human .animals in which inhibition of IKK-2 is 
beneficial. Examples of such conditions/diseases include inflammatory diseases or 
diseases with an inflammatory component. Particular diseases include inflammatory 
arthritides including rheumatoid arthritis, osteoarthritis, spondylitis, Reiters syndrome, 
psoriatic arthritis, lupus and bone resorptive disease; multiple sclerosis, inflammatory 
bowel disease including Crohn's disease; asthma, chronic obstructive pulmonary disease, 
emphysema, rhinitis, myasthenia gravis, Graves' disease, allograft rejection, psoriasis, 
dermatitis, all^gic disorders, immune complex diseases, cachexia, ARDS, toxic shock, 
heart failure, myocardial infarcts, atherosclerosis, reperfusion injury, AIDS, cancer and 
disorders characterised by insulin resistance such as diabetes, hyperglycemia, 
hyperinsulinemia, dyslipidemia, obesity, polycystic ovarian disease, hypertension, 
cardiovascular disease and Syndrome X. 

The rq)orted roles of NF-kB in both oncogenesis and chemoresistance suggest that 
inhibition of this pathway through the use of an IKK2 inhibitor, such as a small molecule 
IKK2 inhibitor, coxild provide a novel monotherapy for canc^ and/or an important 
adjuvant therapy for the treatmmt of chemoresistant tumours. 

We are particularly interested in diseases selected fi-om asthma, rheumatoid arthritis, 
psoriasis, inflammatory bowel disease including Crohn*s disease, multiple sclerosis, 
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chronic obstructive pulmonary disease, bone resorptive disease, osteoarthritis, 
diabetes/glycaemic control and cancer. 

Thus, the present invention provides a compound of formula (I), or a phannaceutically 
acceptable salt thereof, as herdnbefore defined for use in therapy. 

In a further aspect, the preset invention provides the use of a compound of formula (I), or 
a phannaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a 
medicament for use in therapy. 

In a still fijrther aspect, the present invention provides the use of a compound of formula 
(I), or a phannaceutically acceptable salt thereof, as hereinbefore defined in the 
manufacture of a medicament for the treatment of diseases or conditions in which 
modulation of the IKK-2 enzyme activity is beneficial. 

In the context of the present specification, the term "therapy" also includes "prophylaxis" 
unless there are specific indications to the contrary. The terms "therapeutic" and 
"therapeutically" shoidd be construed accordingly. 

Prophylaxis is expected to be particularly relevant to the treatment of persons who have 
suffered a previous episode of, or are otherwise considered to be at increased risk of, the 
disease or condition in question. Persons at risk of developing a particular disease or 
condition generally include those having a family history of flie disease or condition, or 
those who have been identified by genetic testing or screening to be particularly 
susceptible to developing the disease or condition. 

The invention still further provides a method of treating an IKK-l mediated disease which 
comprises administering to a patient a therapeutically effective amoimt of a compound of 
formula (I), or a phaimaceutically acceptable salt thereof as hereinbefore defined. 

The invention also provides a method of treating an inflammatory disease, especially 
asthma, rheumatoid arthritis or multiple sclerosis, in a patient suffering firom, or at risk of, 
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said disease, which comprises administering to the patient a therapeutically effective 
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as 
hereinbefore defined. 

For the above-mentioned therapeutic uses the dosage administered will, of course, vary 
.with the compound employed, the mode of administration, the treatment desired and the 
disorder indicated. 

The compounds of formula (I) and pharmaceutically acceptable salts thereof may be used 
on their own but will generally be administered in the form of a phamiaceutical 
composition in which the formula (I) compound/salt (active ingredient) is in association 
with a pharmaceutically acceptable adjuvant, diluent or carrier. Depending on the mode of 
administratioxi, the pharmaceutical composition will preferably comprise j&om 0.05 to 99 
%w (per cent by weight), more preferably fi:bm 0.05 to 80 %w, still more preferably from 
0. 10 to 70 %w, and even more preferably from 0.10 to 50 %w, of active ingredient, all 
percentages by weight being based on total composition. 

The present invention also provides a pharmaceuticai composition comprising a compound 
of formula (I), or a pharmaceutically acceptable salt thereof^ as hereinbefore defined, in 
association with a pharmaceutically acceptable adjuvant, diluent or carrier. 

The invention fijrther provides a process for the preparation of a pharmaceutical 
composition of the invention which comprises mixing a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, as hereinbefore defined, with a pharmaceutically 
acceptable adjuvant, diluent or carrier. 

The pharmaceutical compositions may be administered topically (e.g. to the lung and/or 
airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane aerosols 
and dry powder formulations; or systemically, e.g. by oral administration in the form of 
tablets, capsules, syrups, powders or granules, or by parenteral administration in the form 
of solutions or suspensions, or by subcutaneous administration or by rectal administration 
in the form of suppositories qr transdermally. Conventional procedures for the selection 
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and preparation of suitable pharmaceutical formulations are described in, for example, . 
"Pharmaceuticals - The Science of Dosage Form Designs", M. E. Aulton, CSiurchill 
Livingstone, 1988. 

The invention is illustrated, but in no way limited, by the following examples: 

Example 1 

2-rrAininocarbonvl)an iinn ]^4>methvl-5-(4"biphenvlV3"thiophenecf irhnYflmid 

di) 2-Amino-4-methvl-5-(4-biphenvn-3-thiophencarboxamide 
4-Biphenyl acetone (2.0 g), cyanoacetamide (0.88 g), sulphur (0.37 g) and morpholine 
(1 ml) in ethanol (5 ml) were stirred and heated at 55 for 6 h. The reaction mixture was 
cooled and filtered before adding to water (150 ml). The precipitated solid was filtered off, 
washed with water and then dried. The product was then triturated with eiher and collected. 
MS (ES) 309 (M+H)"^. 

NMR (DMS0-D6) 2.3 (s, 3H), 6.8 (s, 2H), 6.9 (s, 2H), 7.4 (m, 5H), 7.6 (m, 4H). 

b) 2-rfAminocarbonvnamino1"4-metfavl'5'f4-biphenylV3-thiophenecarboxamide 
2-Amino-4-methyl-5-(4-biphenyl)-3-thiophencarboxamide (0.44 g) was dissolved in 
tetrahydrofuran (10 ml), cooled to 0 °C and trichloroacetylisocyanate (0.1 1 ml) added 
dropwise with stirring. Stirring was continued for a fiuiher 30 minutes at room 
temperature and then a solution of ammonia in methanol (8 ml of a 10% solution) was 
added and stirring was continued for a further 3 h. The solvent was evaporated and the 
residue treated with ethyl acetate and the product filtered off 
MS(ES)350(M-H)". 

NMR (DMS0-D6) 2.2 (s, 3H), 6.7 (s, 2H), 7.4 (m, 2H), 7.45 (m, 4H), 7.7 (m, 5H), 7.8 
(m, IH). 



Example 2 
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2-rfAminocarbonvnaimno1-4-methvl-S-(4-rG.5-dimethvKsoxa2X)M 
3>thiopheiiecatfaoxamide 

a) The title compound was prepared jfrom 4-[(3,5-dimethylisoxazol-4-yl)methoxy]phenyl 
acetone using the method of Example 1 . 

MS (ES) 399 (M-H)'. 

NMR (DMS0-D6) 2.2 (s, 6H), 2.4 (s, 3H), 4.95 (s, 2H), 6.65 (m, 2H), 7.0 (m, 3H), 
10.04 (brs, IH). 

b) 4-rf3.5-Dimetfavlisoxazol"4-vnmethoxv1phenvl acetone 

A mixture of 4-hydroxyphenyl acetone (1.5 g), 4-chloromethyl-3,5-dimethylisoxazole 
(1.6.g) and potassium carbonate (1 .5 g) in dimethylformamide (10 ml) was heated and 
stirred at 60 °C for 1 8 h. After cooling, the mixture was poured into water and extracted 
twice with ethyl acetate. The combined solvent phase was washed twice with brine, dried 
(magnesium sulphate) and then evaporated. The resultant oil was chromatographed on 
siUca using isohexane to 20% ethyl acetate in isohexane mixtures to give the title 
.compound (2.5 g). 
MS(ES)259(M-H)". * 

NMR (DMSO.D6) 2.05 (s, 3H), 2.2 (s, 3H), 2.4 (s, 3H), 3.6 (s, 2H), 4.85 (s, 2H), 6.9 
(d,2H),7.1(d,2H). 

Example 3 

2-r(Aminocaibonvl)3 Tnino]-4- methvl-5-(4'rf4-chlorophenvl)methoxv'|phenvn-3- 
thiophenecarboxamide 



a) The title compound was prepared from 4-[(4-chlorophehyl)methoxy]phenyl acetone 
by the mettiod of Example 1. 
MS (ES)414(M-H)'. 
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NMR (DMS0-D6) 2.2 (s, 3H), 5.1 (s. 2H), 6.7 (br. 2H), 7.05 (d, 2H), 7.25 (m, 3H), 7.4 
(m, 5H), 10.04 (m, li£). 

h) 4-f(4-Chlorophenyl')inethoxv1phenvl acetone 

Prepared from 4-chlorobaizyl chloride and 4-hydroxypheayl acetone by the method of 

Example 2 (b). 

MS (ES) 275 (M+H)"^. 

NMR (DMS0-D6) 2.05 (s, 3H), 3.6 (s, 2H), 5.0 (s, 2H), 6.9 (d, 2H), 7.05 (d, 2H), 7.4 
(m,4H). 

Example 4 

2-rfAminocarbonvDainino1-4-methvl'5-f4"rf5-cMorothien-2-vlto 
tbiophenecarboxamide 

a) The title compound was prepared &om 4-[(5-chlorothien-2-yl)methoxy]phenyl 
acetone by the method of Example 1 . 

MS (ES) 420 (M-H)". 

NMR (DMS0-D6) 2.2 (s, 3H), 5.2 (s, 2H), 6.7 (br, 2H), 7.1 (m, 4H), 7.3 (m, 4H), 
.10.04 (m,lH). 

b) 4-f f 5-Chlorothien-2-vnmethoxv1phenvl acetone 

Prepared by the method of Example 2 (b) from 2-chloromethyl-5-chlorothiophene and 

4-hydroxyphenyl acetone. 

MS(ES)281(M+H)"*". 

Example 5 

2-1 ( AminocarbonvDaminol -4-methvl-5" 4-r2-( 2.2 ,6,6'tetramethvlpiperidin- 1 - 
vnethoxvlphenvl) 'S-thiophenecarboxamide 
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a) The title compoxind was prepared from 2-ainino-4-metiiyl-5- {4-[2-(2,2,6,6- 
tetramethyipiperidin-l-yl)ethoxy]phenyl}-3-thiophenec^ by the method of 
Example 1 (b). 

MS (ES)459(M+H)"*". 

^HNMR (DMS0-D6) L02 (s, 12H), 1.58 - 1.30 (m, 6H), 2.23 (s, 3H), 3.84 (t, 2H), 2.82 
(t, 2H), 6.71 (bs, 2H), 6.96 (d, 2H), 7.23 (d, 2H), 7.26 (bs, 2H), 10.04 (s, IH). 

b) 2-Amino-4-methvl-5-(4-f2«f2.2,6,6-tetramethvlpiperidin-l-vl')ethoxv1phm^ 
thiophenecarboxamide 

Prepared from 4-[2-(2,2,6,6-tetramethylpipOTdin-l-yl)ethoxy]phenyl acetone by the 

method of Example 1 (a). 

MS(ES)416(M+H)"*'. 

NMR (DMS0-D6) L02 (s, 12H), 1 JO - 1.41 (m, 4H), 1.45 - 1.55 (m, 2H), 2.19 (s, 3H), 
2.80 (t, 2H), 3.83 (t, 2H), 6.75 (bs, 2H), 6.84 (s, 2H), 6.93 (d, 2H), 7.18 (d, 2H). 

c) 4-r2-f2.2,6,6-Tetramethvlpiperidin"l-vnethoxvlphenvl acetone 
Prepared from 2-(2,2,6,6-tetramethylpiperidin-l-yl)ethyl chloride and 
4-hydroxyphenylacetone in a similar manner to Example 2 (b). 
MS(ES)318(M+H)^ 

NMR (DMSaD6) 1.05 (s, 12H), 1.35-1.49 (m, 4H), L49 - 1.61 (m, 2H), 2.13 (s, 3H), 
2,86 (t, 2H), 3.61 (s, 2H), 3.85 (t, 2H), 6.85 (d, 2H), 7.09 (d, 2H). 

Example 6 

2-r(Aminocarb6nvnamino1-4-methvl-5"f4-rffliiazoM-vnmethoxv1phenv 
thiophenecarboxamide 



. a) The title compound was prepared from 2-amino-4-methyl-5-(4-[(thia2ol-4' 
yl)methpxy]phenyl)-3-thiophenecarboxamide by the method of Example 1 . 
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MS (ES) 389 (MH)"^. 

^fMR (DMSOD6) 300MHz 5 2.23 (s, 3H), 5.23 (s, 2H), 6.70 (s, 2H), 7.09 (d, 2H), 
7.27 (d, 2H), 7.0-7.5 (bs, 3H), 7.79 (s, IH), 9.1 1 (s, IH). 

b) 2"Amino-4-methvl-5-(4-r(tMazol-4-vl)methoxv1phenvl)-3-thiophe^^ 

Prepared from 4-[(ttiiazol-4-yl)methoxy]phenyl acetone by the method of Example 1. 

MS (ES) 329 (M-NH3)^. 

NMR (DMS0-D6) 300MHz 5 2.20 (s, 3H), 5.22 (s, 2H), 6.77 (s, 2H), 6.85 (s, 2H), 
7.05 (d, 2H), 7.20 (d, 2H), 7.77 (s, IH), 9.11 (s, IH)., 

4-rfThiazol-4-vnmethoxv1phenvl acetone 
Prepared from 4-chloromethylthiazole and 4-hydroxyphenylacetone by the method of 
Example 1. 
MS (ES) 248 (MH)^. 

^H NMR (DMSO-D6) 300MHz 5 2.13 (s, 3H), 3.63 (s, 2H), 5.26 (s, 2H), 6.79 (d, 2H), 
7.12 (d, 2H), 7.38 (s, IH), 8.83 (s, IH). 

Example 7 

2-rfAminocarbonvnanimo1-4-methvl-5-(4-rQ.2.5-tMadiazol-3-vltoethoxvlDhenvlV 

thiophenecarboxamide 

a) The title compound was prepared from 2-amino-4-methyl-5-(4-[(l ,2,5-thiadiazol-3- 
yl)methoxy]phenyl)-3-thiophenecarboxamide by the method of Example 1. 
MS (ES) 388 M". 

^H NMR (DMS0-D6) 300MHz 5 2.22 (s, 3H), 5.46 (s, 2H), 7.10 (d, 2H), 7.12 (bs, 2H), 
7.23 (s, 2H), 7.30 (d, 2H). 8.97 (s, IH). 



h) 2-Amino-4-methvl-5-(4-f ( 1 .2.5>thiadiazol-3-vDmetfaoxv1phenvl)-3- 
thiophenecarboxamide 
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Prepared from 4-[(l,2,5-thiadiazol-3-yl)methoxy]phenyl acetone by the method of 

Example 1. 

MS(ES)347M^ 

NMR (DMS0-D6) 300MHz 5 2.20 (s, 3H), 5.45 (s, 2H), 6.76 (s, 2H), 7.08 (d, 2H), 
7.23 (d, 2H), 8.95 (s, IH). 

c) 4"rf K2,S-Thiadia2ol-3"Vl)methoxv1phenvl acetone 

Prepared from 3-bromomethyH,2,5-thiadiazole and 4-hydroxyphenylacetone by the 
method of Example 1. 
MS (ES)249 (MH)*^. 

NMR CDCI3 3OOMH2 S 2.15 (s, 3H), 3.63 (s, 2H), 5.36 (s, 2H), 6.96 (d, 2H), 7,14 (d, 
2H), 8.68 (s, IH). 

Example 8 

2'rf Aminocarbonvl'>amino1-4-methvl-5'(4>r( 1 -methvlperhvdroa2epin-3-vDoxv1phenvlV3" 
thiophenecarboxamide 

a) The title compound was prepared from 2-amino-4-methyl-5-(4-[(l - 
methylperhydroazepin-3-yl)oxy]phenyl)-3-thiophenecarboxan:iide by the method of 
Example 1, 
MS (ES) 403 (MH)"^, 

NMR (DMS0-D6) 300MHz 5 1.62 (m, IH), 1.72 (m, 2H), 2.00 (m, IH), 2.35-2.60 (m, 
3H), 2.70 (m, 2H), 2.90 (m, IH), 4.56 (m, IH), 6.70 (s, 2H), 6.95 (d, 2H), 7.24 (bs, 2H; d, 
2H), 10.04 (s,lH). 

h) 2-Amino-4'methvl-5-f4-rfl'methvlperhvdroazepin-3-vnoxv'|pheDvlV3- 
thiophenecarboxamide 

Prq)ared from 4-[(l-methylperhydroazepin-3-yl)oxy]phenyl acetone by the method of 
Example 1. 
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MS (ES) 360 (MH)"^. 

NMR CDCi3 300MHz 5 2.03 (m, 2H), 2,12 (m, 2H), 2.56 (m, IH), 2.10 (m, 3H), 2.90 
(m, 2H), 4.50 (m, IH), 5.53 (s, 2H), 6.20 (s, 2H), 6.89 (d, 2H), 7.22 (d, 2H). 

c) 4-rf l-'MethvlDerhvdroa2epin-3-vnoxv1phenvl acetone . 

Prepared from l-methyl-2-chloromethylpiperidine and 4-hydroxyphenylacetone by the 
method of Example 1 to give a mixture (50:50) of the above product and 4-([l-methyI- 
piperidin-2-yl]methoxy)phenyl acetone. 
MS (ES) 262 (MH)"^. 

Example 9 

2-1 f AminocarbonvDamino1'5-('6-f pvirolidin- 1 -vl)pvridin-3-vl]»3-tfaiophenecarboxamide 

a) 2-Amino-3-thiophenecarboxamide 

A suspension of 2,5-dihydroxy-l,4-dithiane (25 g) and cyanoacetamide (19.3 g) in ethanol 
(120 ml) was stirred and heated to 50 °C . Triethylamine (9.2 ml) was added over 15 
minutes and the mixture was stirred at 50 ® C for a further 2 h. After cooling in ice, the 
solid was filtered off and dried (21.4 g). 
MS (ES) 143 (M+H)"^. 

b) 2-rfAniinocarbonvl)amino1-3-thiophenecarboxamide 

2-Amino-3-thiophenecarboxamide (0.44 g) was suspended in acetonitrile (25 ml) and 
trichloroacetylisocyanate (0.2 ml) added dropwise witli stirring over 10 minutes. Stirring 
was continued for a further 3 h at room temperature and then a solution of ammonia in 
methanol (1 0 ml of a 2M solution) was added and stirring continued for a further 2 h. The 
solvent was evaporated and the residue treated with water. The resultant solid was filtered 
off and washed with more water. Trituration with ether gave the title urea (0.2 g). 
MS(ES) 186 (M+H)"^. 



wo 03/010158 



38 



PCT/SE02/01403 



c) 2-f ( Aminocarb onynaininol-S-bromo-S-tfaiophenecarboxaimd^ 
2-[(Aminocarbonyl)ainmo]-3-t&iopheiiecarboxaimde (1.0 g) was dissolved in acetic acid 
(20 ml) and a solution of bromine (0.35 ml) in acetic acid (5 ml) was added over 5 minutes 
with rapid stirring. The mixture was stirred for 90 minutes and then added to water (50 ml). 
The product was filtered off and washed with water and dried under vacuum (0.55 g). 

MS (ES) 262/264 (M-H)". 

NMR (DMS0-D6) 7.15 (m, IH), 7.35 (m, IH), 7.8 (s, IH), 7.9 (m, IH), 10.63 (brs, 
IH). 

d) 5-Iodo-2-pvirolidin- 1 -vl pvridine 

Pyrrolidine (1 .74 ml) was added to 2-chloro-5-iodopyridine (1 g) in dimethylacetamide 
(5 ml) and the solution heated at 120 °C for 4 h. After cooling, the reaction mixture was 
poured into water (60 ml) and the solid precipitate collected by filtration. Recrystallisation 
firom ethyl acetate gave the product as off-white needles (0.33 g); the remaining material 
was adsorbed onto silica and purified by column chromatography eluting with 0 to 3% 
ethyl acetate in hexane to give a white solid (0.65 g). 
MS (ES) 275 (M+H)^ 

NMR (DMSO.D6) 1.84 - 1.98 (m, 4H), 3.24 - 3.37 (m, 4H), 6.33 (d, IH), 7.67 (dd, 
lH),8.16(d,lH), 

6) 2-rf Aminocarbonvnanmio]-5-f 6-fpvrrolidin-l -vDpvridin--3'-vl1-3- 
thiophenecarboxamide 

2-Pyirolidinyl-5-iodopyridine (0.778 g) was stirred in tetrahydrofuran (20 ml) under argon. 
Triisopropylborate (1.31 ml) was added the solution was cooled to - 78 °C. n-Butyl 
lithium (2,66 ml, 1 .6M solution in hexane) was added dropwise. The reaction mixture was 
stirred at - 78 °C for 5 minutes then allowed to warm to room temp^ture and stirred for a 
fiarther 30 minutes. The mixture was then evaporated to dryness. 1,2-Dimethoxyefhane 
(20 ml) was added to the residue and purged with a stream of argon. 
2-[(Aminocarbonyl)amino]-5-bromo-3-thiophenecarboxamide (0.250 g) was then added * 
followed by saturated aqueous sodium hydrogen carbonate (7 ml) and Pd(PPh3)4 (100 mg). 
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The mixture was heated at 90 °C under argon for 1 8 h. After cooling, the solvent was 
removed in vacuo and the residue taken \ip in 2M aqueous sodium hydroxide (30 ml) and 
10% methanol in dichloromethane (40 ml). The layers were separated and the organic 
phase extracted with a further portion of 2M aqueous sodium hydroxide (20 ml). The solid 
remaining undissolved at llie interface was collected by filtration, washed with water and 
dichloromethane and dried to give the product as a pale brown solid (0.219 g). 
MS (ES) 332 (M+H)^. 

*H NMR (DMS0-D6) L83 - 2.01 (m, 4H), 3.28 - 3.46 (m, 4H), 6.47 (d, IH), 6.87 (bs, 
2H), 7.23 (bs, IH), 7.43 (s, IH), 7.58 (bs, IH), 7.58 (dd, IH), 8.20 (d, IH), 10.91 (s, IH). 

Example 10 

2-f(Aminocarbonvl)amino1-5~r6-(2.2-difluoroethoxv)pvridin-3-vl1'3- 
thiophenecarboxamide 

a) 5-Bromo-2-(2,2-difluoroethoxy)pyridine (0.541 g) was stirred in 
(1 0 ml) under argon. Triisopropylborafe (1 .05 ml) was added and the solution was cooled 
to - 78 ^'C. Butyl lithium (2. 1 3 ml, 1 .6M solution in hexane) was added dropwise. ThQ 
mixture was then allowed to warm to room temperature and stirring continued for 1 h. The 
tetrahydrofuran was removed in vacuo, dimethoxyethane (12 ml) was added and the 
mixture was purged with argon. 2-[(Aminocarbonyl)ainino]-5-bromo-3- 
thiophenecarboxamide was added, followed by sodium hydrogen carbonate (3,5 ml of a 
saturated aqueous solution) and Pd(PPh3)4 (100 mg). The mixture was heated at 90 °C for 
6 h under argon, then allowed to cool and stirred at room temperature for 1 8 h. The 
solvent was removed in vacuo and the residue taken up in 2M aqueous sodium hydroxide 
(30 ml) and 10% methanol in dichloromethane (40 ml). The layers were separated and the 
organic phase washed with a further portion of 2M aqueous sodium hydroxide (20 ml). 
The combined aqueous layers were washed wifli dichloromethane (40 ml), then filtered 
and the filtrate neutralised with 6M aqueous hydrochloric acid. The resultant precipitate 
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was collected by filtration, washed with water and dried to give the product as a pale 

brown solid (146 mg). 

MS(ES)343(M+H)*. 

NMR (DMS0-D6) 4.57 (td, 2H), 6.38 (tt, IH), 6.94 (bs, 2H), 6.96 (d, IH), 7.30 (bs, 
IH), 7.63 (bs, IH), 7.67 (s, -lH), 7.87 (dd, IH), 8.30 (d, IH), 10.97 (s, IH). 

5-Bromo-2-f2,2-difluoroethoxvVvridine 
2;2-Difluoroethanol (0.40 ml) was added dropwise to a suspension of sodium hydride 
(0.270 g) in dimethylfonnanodde (5 ml) cooled in an ice-bath under argon. The mixture 
was stirred at room temperature for 40 minutes, then re-cooled in an ice-bath. A solution 
of 2,5-dibn)mopyridrne (1 g) in dimethylformamide (5 ml) was added. The solution was 
. then heated at 65 °C under argon for 1 8 h, allowed to cool and diluted with water (50 ml). 
The aqueous phase was extracted three times with ethyl acetate. The combined extracts 
were washed with water, brine, dried over magnesium sulphate, filtered and evaporated. 
The product was purified by column chromatography eluting with hexane to give a 
colourless oil (0.946 g). 
MS (CI) 238 (M+H)^. 

NMR (DMS0-D6) 4.50 (td, 2H), 6.10 (tt, IH), 6.74 (d, IH), 7.70 (dd, IH), 8.18 (d, 
IH). 

Example 1 1 

2^ [( Amin ocarbonvnamino1-S-r6"f pineridin- 1 -vDp vridin-3-vll-3-thiophenecarboxaniide 

a) The title compound was prepared from 5-iodo-2-pipOTdinylpyridine in a similar 
manner to Example 10 (a). 
MS (ES) 346 (M+H)^. 

^H NMR (DMS0-D6) 1.44 - 1.66 (m, 6H), 3.44 - 3.58 (m, 4H), 6.84 (d, IH), 6.90 (bs, 
2H), 7.24 (bs, IH), 7.47 (s, IH), 7.56 (bs, IH), 7.60 (dd, IH), 8.23 (d, IH), 10.92 (s, IH). 
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b) 5-Iodo-2"piperidinvlpvridine 

Prepared from 2-cliloro-5-iodopyridine and piperidine by the method of Example 9 (d). 
MS(ES)289(M+H)^ 

^HMMR PMS0-D6) 1.43 - 1.64 (m, 6H), 3.41 - 3.52 (m, 4H), 6.69 (d, IH), 7.68 (dd, 
IH), 8.20 (d, IH). 

Example 12 

2-ffAminocarbonvnaminoV5-r6-(cvclopentvloxv')pviidin-3"vl1-3-thi 

a) The title compound was prepared from 5-bromo-2-(cyclopentyloxy)pyridine in a 
similar manner to Example 1 0 (a). 

MS (ES) 347 (M+H)'*'. 

NMR PMS0-D6) 1.46 - 1.78 (m, 6H), 1.83 - 2.02 (m, 2H), 5.30 - 5.40 (m, IH), 6,78 
(d, IH), 6.93 (bs, 2H), 7.29 (bs, IH), 7.60 (bs, IH), 7.60 (s, IH), 7.76 (dd, IH), 8.25 (d, 
IH), 10.95 (s, IH). 

b) S-Bromo-2-fcvclopentvloxv)pvridine 

Prepared from 2,5-dibromopyridine and q^clopentanol by flie method of Example 10 (b). 
MS (EI) 241 (M)^ 

^H NMR (DMS0-D6) 1.54 - 2.05 (m, 8H), 5.28 - 5.37 (m, IH), 6.58 (d, IH), 7.60 (dd, 
lH),8.17(d, IH). 

Example 13 

2-('(Aininbr ^rhnnYl)ar Dino1-5-r6-f 4-ethanesulfonvlpiDerazin- 1 -vl'>pvridin-3-vn-3- 
thiophenecarboxamide 



a) The title compound was prepared from 5-bromo-2-(4-ethanesulphonylpiperazin- 1 -yl) 
pyridine in a similar manner to Example 9 (e). 
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MS(ES)439(M+H)^ 

NMR (DMS0-D6) L21 (t, 3H), 3.07 (q, 2H), 3.18 - 3.30 (m, 4H), 3.53 - 3.66 (m, 4H), 
6.90 (bs, 2H), 6.94 (d, IH), 7.30 (bs, IH), 7.54 (s, IH), 7.60 (bs, IH), 7.68 (dd, IH), 8.25 
(d, IH), 10.94 (s, IH). 

b) 5'Bromo-2-f 4-ethanesulfonvlpipera2in- 1 -vDpvridine 
2,5-Dibroinopyridine (1 g) was heated in dimethylacetamide (2.5 ml) with 
ethanesulfonylpiperazine (0.752 g) and diisopropylethylamine (1.84 ml) at 120 °C for 18h. 
After cooling, the reaction mixture was poured into water (30 ml) and the precipitated solid 
was collected by fQtration. The product was purified by colunm chromatography eluting 
with dichloromethane (0.50 g). 
MS(ES) 334 (M+H)^ 

^H NMR (DMS0-D6) 1.40 (t, 3H), 2.98 (q, 2H), 3.35 - 3.43 (m, 4H), 3.57 - 3.66 (m, 4H), 
6.56 (d, IH), 7.56 (dd, IH), 8.21 (d, IH). 

Example 14 

2-f f Aminocarbonvl)amino1-5-r6-rf tetrahvdrofuran-2-vl)methoxv1pvridin-3-vlV3- 
thiophenecarboxamide 

a) The title compound was prepared from 5-bromo-2-[(tetrahydrofuran-2- 
yl)methoxy]pyridine in a similar manner to Example 10 (a). 

MS (ES) 363 (M-fH)^. 

^H ISfMR (DMS0-D6) 1.55 - 2.05 (m, 4H), 3.59 - 3.82 (m, 2H), 4.07 - 4.30 (m, 3H), 6.85 
(d, IH), 6.94 (bs, 2H), 7.29 (bs, IH), 7.60 (bs, IH), 7,60 (s, IH), 7.80 (dd, IH), 8.25 (d, 
IH), 10.96 (s, IH), 

b) 5-Bromo-2-f(tetrahvdrofuran-2-vl')methoxv1pvridine 

Prepared from 2,5-dibromopyridine and tetrahydroftiran-2-methanol by the method of 
Example 10, (b). 
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MS(CI)258(M+H)"*'- 

NMR (DMS0-D6) 1.63 - 2.12 (m, 4H), 3.77 - 3.98 (m, 2H), 4.14 - 4.38 (m, 3H), 6.71 

(d, IH), 7.63 (dd, IH), 8.15 (d, IH). 

. Example IS 

2-ffAnimocarbonvl)ammol-5-(3-r6-ffuran-2-vlmetfaoxv')1-Pvridine>-3- 

a) The title compoimd was prepared from 5-bromo-2-(fijran-2-ylmethoxy)-pyridine in a 
similar mamier to Example 1 0 (a). 

MS (ES) 359 (M+H)"^. 

NMR (DMS0-D6) 5.30 (s, 2H), 6.44 (m, IH), 6.55 (d, IH), 6.87 (d, IH), 6.94 (bs, 2H), 
7.29 (bs, IH), 7.62 (bs, IH), 7-62 (s, IH), 7.67 (d, IH), 7.82 (dd, IH), 8.30 (d, IH), 10.96 
(s, IH). 

b) 5-Bromo-2-ffuian-2-vlmethoxv)-pvridine 

Prepared from 2,5-dibromopyridine and 2-ftiranmethanol by the method of Example 
10(b). 

MS (EI) 253 (M)"^. 

^H NMR (DMSO-D6) 5.27 (s, 2H), 6.44 (t, IH), 6.53 (d, IH), 6.84 (d, IH), 7.67 (s, IH), 
7.89 (dd, IH), 8.29 (d, IH). 

Example 16 



2-ffAminoc aThnnYl)amin o1-S-(3-f6-(4-acetv l')pip«ra7:in -l-vll-pvridinel-3- 
thiophenecarboxamide 
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a) The title compound was prepared from l-[4-(5-bromo-pyridin-2-yl)piperazin-l- 
yl]ethanoiie in a similar manner to Example 10(a) but using r-butyl lithium (2 eq.) in place 
•of n-butyl lithium. 
MS(ES)389(M+H)"*". 

^HNMR (DMS0.D6) 2,03 (s, 3H), 3.43 - 3.61 (m, 8H), 6.90 (bs, 2H), 6.90 (d, IH), 7.26 
(bs, IH), 7.52 (s, IH), 7.60 (bs, IH), 7.67 (dd, IH), 8.27 (d, IH), 10.93 (s, IH). 

1 -r4-f 5-Bromo-Pvridin-2-vnpiperazin- 1 -vUettianone 
Prepared from 2,5-dibromopyridine and l-acetylpiperazine by the method of Example 
13(b). 

MS(ES) 284 (M+H)^ 

NMR (DMS0-D6) 2.13 (s, 3H), 3.43 - 3.50 (m, 2H), 3.52 - 3.64 (m, 4H), 3.68 - 3.78 
(m, 2H), 6.54 (d, IH), 7.56 (dd, IH), 8.20 (d, IH). 

Example 17 

^J-2>rfAmi nneaT^on ynamino1-5-(3'^r6-ftetrahvdrofuran-3-vlo xv^1-p^ 
thiopheneC flrhoxatnide 

a) The title compound was prepared from (K>5-bromo-2-(tetrahydroftiran-3-yloxy)- 

pyridine in a similar maimer to Exainple 10 (a). 

MS(ES)349(M+H)"^. 

^H NMR (DMS0-D6) 1 .90 - 2.04 (m, IH), 2.13 - 2.30 (m, IH), 3.68 - 3.95 (m, 4H), 5.45 - 
5.54 (m, IH), 6.85 (d, IH), 6.94 (bs, 2H), 7.30 (bs, IH), 7.60 (bs, IH), 7.60 (s, IH), 7.80 
(dd, IH), 8.25 (d, IH), 10.95 (s, IH). 

h) /R)-5-BrQmo-2»ftetrahvdrofuran-3-vloxvVpvridine 

Prepared from 2,5-dibromopyridine and (iy.3-hydroxytetrahydrofuran by the method of 
Example 10(b). 
MS(ES) 244 (M+H)^ 
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NMR (DMS0-D6) 2.03 - 2.33 (m, 2H), 3.83 - 4.07 (m, 4H), 5.46 - 5.54 (m, IH), 6.65 
(d, IH), 7.63 (dd, IH), 8.16 (d, IH). 

Example 18 

2-rrAminocarbonvl)amino1-5- 1 3-r6-( 1 -isopropvl-pyrrolidin-S-vloxv^l-pyridiiiel -3- 
thiophenecarboxamide 

a) The title compound was prepared from 5-bromo-2-(l-isopropyl-pyrr6lidin-3-yloxy)- 
pyridine in a similar manner to Example 1 0 (a). 
MS (ES) 390 (M+H)"^. 

NMR (DMS0-D6) 0.99 (d, 3PI), 1 .02 (d, 3H), 1 .69 - 1.87 (m, IH), 2. 15 - 2.94 (m, 6H), 
5.28 - 5.38 (m, IH), 6,83 (d, IH), 7,94 (bs, 2H), 7.29 (bs, IH), 7.60 (bs, IH), 7.60 (s, IH), 
7.77 (dd, IH), 8.25 (d, IH), 10.95 (s, IH). • 

h) 5-Bromo-2-(l-isopropvl-pvrrolidin-3-vloxvVpvridine 

Prepared from 2,5-dibromopyridine and l-isopropylpyrrolidin-3-ol by the method of 

Example 10 (b). 

MS (ES) 285 (M+H)^ 

^HNMR (DMSO-D6) 1.10 (d, 3H), 1.12 (d, 3H), 1.88 - 2.02 (m, IH), 2.25 - 2.53 (m, 3H), 
2.80 . 2.96 (m, 3H), 5.32 - 5.43 (m, IH), 6.64 (d, IH), 7.60 (dd, IH), 8.15 (d, IH). 

Example 19 

2-r(Anainocarbonvl)am mn ]-.S- f 3-r6-( 1 -r-butvloxvcaifaonyl-piperidin-4-vloxvll-pvridinel - 
3"thioDhenecarboxamide 



a) The title compound was prepared from 2-(l -r-butyloxycarbonyl-piperidin-4-yloxy)-5- 
bromopyridine in a similar manner to Example 10 (a). 
MS (ES) 462 (M+H)^. 



wo 03/010158 



46 



PCT/SE02/01403 



NMR (DMS0-D6) 1.39 (s, 9H), 1.46 - 1.62 (m, 2H), 1.87 - 2.00 (m, 2H), 3.08 - 3.25 
(m, 2H), 3.61 - 3.73 (m, 2H), 5.10 - 5.23 (m, IH), 6.84 (d, IH), 6.94 (bs, 2H), 7.29 (bs, 
IH), 7.60 (bs, IH), 7.60 (s, IH), 7.80 (dd, IH), 8.25 (d, IH), 10.96 (s, IH). 

b) 2-r 1 ^Biitvloxvcarbonvn'-piperidin"4-vloxv1 -5 -bromopyridine 

Prepared from 2,5-dibromopyridine and l-r-butyloxycarbonylpiperidm-4-ol by the method 

of Example 10(b). 

MS (CI) 357 (M+H)^. 

^HNMR (DMS0-D6) 1.48 (s, 9H), 1.62 - 1.78 (m, 2H), 1.89 - 2.02 (m, 2H), 3.20 - 3.34 
(m, 2H), 3.68 ^ 3.83 (m, 2H), 5.10 - 5.21 (m, IH), 6.62 (d, IH), 7.63 (dd, IH), 8.14 (d, IH). 

Example 20 

2-[( Aminocarbonvnaminol-5- (3-r6-f piperidin-4-vloxv)1-pvridinel -3- 
thiophenecarboxamide 

2-[(Aminocarbonyl)amino]-5- {3-[6-( 1 -f-butyloxycarbonyl-piperidin-4-yloxy)-pyridine} -3- 
thiophenecarboxamide (65 mg) was stirred in dichloromethane (3 ml). Trifluoroacetic acid 
(3 ml) was added and stirring continued at room temperature for 1.5 h. Volatile materials 
were removed in vacuo, the residue was re-dissolved in dichloromethane and the solution 
added to saturated aqueous sodirnn hydrogen carbonate (3 ml). The dichloromethane was 
removed in vacuo and the solid product collected by filtration, washed with water and 
dried (28 mg). 
MS (ES) 362 (M+H)"*". 

NMR (DMS0-D6) 1.42 - 1.58 (m, 2H), 1.87 - 2.00 (m, 2H), 2.51 - 2.69 (m, 2H), 2.90 - 
3.03 (m, 2H), 4.95 - 5.10 (m, IH), 6.81 (d, IH), 6.92 (bs, 2H), 7.28 (bs, IH), 7.57 (bs, IH), 
7.57 (s, IH), 7.77 (dd, IH), 8.23 (d, IH). 

Example 21 
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2-r(Aiiiinocarbonynanimol-5- (3-r6-f 1 -f 2-methoxvethvn-piperidiD-4--vloxv)1-pvridine) -3- 
tbiophenecaiboxamide 

a) The title compound was prepared from 5-bromo-2-( 1 -methoxyethylpiperidin-4-yloxy)- 
pyridine in a similar manner to Example 10 (a). 

MS (ES) 420 (M+H)"^. 

NMR (DMS0-D6) 1.57 - 1.74 (m, 2H), 1.95 - 2.01 (m, 2H), 2.23 - 2.40 (m, 2H), 2.40 - 
2.60 (m, 2H), 2.64 - 2.85 (m, 2H), 3.22 (s, 3H), 3.43 (t, 2H), 4.92 - 5.05 (bs, IH), 6.81 (d, 
IH), 6.93 (bs, 2H), 7.28 (bs, IH), 7.60 (bs, IH), 7.60 (s, IH), 7.77 (dd, IH), 8.24 (d, IH), 
10.95 (s, IH). 

b) 5-Bromo-2-(l '•metlioxvethvlpiperidin-4-vloxvVpvridine 

5-Bromo-2-(piperidin-4-yloxy)pyridine trifluoroacetate (0.86 g) was stirred with potassium 
carbonate (0.838 g) in dimethylacetamide (5 ml). Bromoethyl methyl ether (0.342 ml) was 
added and the mixture was heated at 80 for 20 minutes. After cooling the mixture was 
poured into water (30 ml) and extracted three times with ether. The combined extracts 
were washed with water, dried over magnesium sulfate, filtered and evaporated. The 
residue was purified by column chromatography eluting with 0 to 2% 2M methanolic 
ammonia in dichloromethane to give the product as a coloiirless oil (0.71 g). 
MS(ES)315(M+H)'^. 

^HNMR (DMS0-D6) 1.74 - 1.90 (m, 2H), 1.96 - 2.10 (m, 2H), 2.28 - 2.43 (m, 2H), 2.60 
(t, 2H), 2.73 - 2.86 (m, 2H), 3.36 (s, 3H), 3.52 (t, 2H), 4.94 - 5.06 (m, IH), 6.62.(d, IH), 
7.60 (dd, lH),8.14(d, IH). 

c) 5-Bromo-2-fpiperidin-4-vloxv)pvridine trifluoroacetate 
2-[l-(^Butyloxycarbonyl)-piperidin-4-yloxy]-5-bromopyridine was stirred in 
dichloromethane (8 ml). Trifluoroacetic acid (5 ml) was added and stirring continued at 
room temperature for 1 .5 h. Volatile materials were removed in vacuo and the residue was. 
triturated with ether and hexane, then collected by filtration to give the product as a white 
solid (0.86 g). 
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MS(ES)257(M+H)^ 

NMR (DMS0-D6) 2.06 - 2.32 (m, 4H), 3.12 - 3.27 (m, 2H), 3.27 - 3,47 (m, 2H), 5.25 - 
5.38 (m, IH), 6.68 (d, IH), 7.69 (dd, IH), 8.16 (dd, IH), 9.42 (bs, IH), 9.57 (bs, IH). 

5 Example 22 

2r (AminocarbonvDamino V5- (3-r6-fN'methanesulphonvIVpiperidin-4-vloxvl--pvridinel -3- 
thiophenecarboxamide 

10 2-[(i\r-Methanesulphonyl)piperidinyl-4-oxy]-5-bromopy^ (0.335 g) was dissolved in 
tetrahydrofuran (1 0 ml) and cooled to -78 Tiiisopropyl borate (0.46 ml) was added 
followed by dropwise addition of n-butyl lithium (1 .0 ml, 1 .6M solution in hexane). The 
reaction mixture was allowed to warm to room temperature and stirred for 1 h. The solvent 
was then evaporated off and the residue dissolved in a mixture of 1,2-dimetlioxyethane 

15 (8 ml) and water (1 ml) and purged with a stream of argon. 2-[(Aminocarbonyl)amino]-5- 
bromo-3-thiophenecarboxamide (0.137 g) was then added followed by sodium carbonate 
(30 mg) and Pd(PPh3)4 ( 1 00 mg). The mixture was heated at 90 °C under argon for 6 h. 
The reaction was cooled, filtered and evaporated to dryness. The residue was partitioned 
between 3N aqueous sodium carbonate and dichloromethane and the solid interlayer was 

20 filtered off The crude product was washed with water and then with a 10% methanol in 
dichloromethane mixture. The solid was chromatographed on silica using 10% methanol in 
dichloromethane as eluent to give the required product (20 mg). 
MS(ES)440(M+H)^ 

NMR (DMS0-D6) 1.8 (m, 2H), 2.0 (m, 2H), 2.9 (s, 3H), 3.1 (m, 2H), 3,4 (m, 2H), 5.15 

25 (m, IH), 6.8 (d, IH), 6.95 (m, 2H), 7.2 (m, IH), 7.6 (s, IH), 7.65 (m,' IH), 7.8 (d, IH), 8.2 
(s, IH), 10.96 (m, IH). 

The preparation of the starting material was achieved as follows: 
30 a ) 2-fPiperidinvM-oxvV5-bromODvridine 
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Prepared from 2,5-dibromopyridirLe and 4-hydroxypiperidine by the method of Example 
10(b). 

NMR (CDCI3) 1.6 (m, 2H), 2.1 (m, 2H), 2.8 (m, 2H), 3.2 (m, 2H), 5.0 (m, IH), 6.6 (m, 
IH), 7.6 (m,lH), 8.15 (m,lPQ. 

b") 2-rfiV^methanesulphonvnpiperidinvl-4-oxv1-5-bromopvridine 
A solution of 2-(piperidmyl-4-oxy)-5-bromopyridine (4.4 g) and triethylamine (7.2 ml) in 
dichloromethane (150 ml) was cooled in an ice bath under argon and a solution of mesyl 
chloride (1.9 ml) in dichloromethane (SO ml) was added dropwise with stirring. After the 
addition was complete the solution was stirred for a further 18 h at room temperature. The 
mixture was diluted with more dichloromethane and washed with water then brine and 
dried (sodium sulphate). The solvent was evaporated off and the residue washed with 
isohexane and the solid product was filtered off (3.8 g). 
MS (ES) 335 (M+H)^. 

NMR (DMS0-D6) 1.7 (m, 2H), 2.0 (m, 2H), 2.9 (s, 3H), 3.1 (m, 2H), 3.35 (m, 2H), 5.1 
(m, IH), 6.8 (m, IH), 7.9 (m, IH), 8.3 (m, IH). . 

Example 23 

2-r(AmiQocarbonvnaminoV5-(3-r6-(4>4-difluoropiperidin-l-vl)pvridinel-3- 
thiophenecarboxamide 

a) The title compound was prepared from 5-bromo-2-(4,4-difluoro-piperidin- 1 - 

yl)pyridine in a similar manner to Example 9 (e). 

MS(ES)346(M+H)^ 

NMR (DMSO-D6) 1.44 - 1,6(5 (m, 6H), 3.44 - 3.58 (m, 4H), 6.84 (d, IH), 6.90 (bs, 

2H), 7.24 (bs, IH), 7.47 (s, IH), 7.56 (bs, IH), 7.60 (dd, IH), 8.23 (d, IH), 10.92 (s, IH). 



b) 5"BroTnQ-2-C 4.4-difluoro-piperidin- 1 -yHpyridine 
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2,5-Dibromopyridine (1.30 g) was heated with 4,4-difluoropiperidine (2 g) in 
dimethylacetamide (4 ml) at 120 **C for 24 h, then at 150 °C for 8 h. The solution was 
allowed to cool, then poured into water (30 ml). The aqueous phase was extracted with 
ether (x3) and the combined extracts washed with water, dried over magnesium sulfate, 
filtered and evai)orated. Purification by column chromatography gave the product as a 
colourless oil (0.70 g). 
MS (ES) 277 (M+H)^ 

NMR (DMS0-D6) 1.85-2.10 (m, 4H), 3.63 - 3.75 (m, 4H), 6.60 (d, IH), 7.55 (dd, IH), 
8.18 (d,lH). 

Example 24 

2-[(Aminocarbonynainino1-5-l3-[6-(pvrrolidin-l-vn-5-metbvnpvridine>-3- 
thiophenecarboxamide 

a) The title compound was prepared fi-om 5-iodo-3-methyl-2-(pyrrolidin- 1 -yl)-pyridine 
in a similar manner to Example 9 (e). 

MS (ES) 346 (M+H)"^. 

NMR (DMS0-D6) 1.76 -1.92 (m, 4H), 2.31 (s, 3H), 3.40 - 3.52 (m, 4H), 6.89 (bs, 2H), 
7.25 (bs, IH), 7.43 (d, IH), 7.47 (s, IH), 7.58 (bs, IH), 8.07 (d, IH), 10.92 (s, IH). 

b) 5-Iodo-3 -methvl-2-( pvrrolidin- 1 -ylVpyridine 

Prepared from 2-bromo-5-iodo-3-methylpyridine {J. Org, Chem. 1995, 60 (10), 5358) in a 
similar manner to Example 9 (d). 
MS (ES) 289 (M+H)"^. 

^H NMR (DMS0-D6) 1.85 - 1.97 (m, 4H), 2.27 (s, 3H), 3.44 - 3.56 (m, 4H), 7.48 (d, IH), 
8.15 (d, IH). 



Example 25 
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2-f(Aiiiinocarbonynainino1-5-l3-f6-rtfaien"2-vlmethoxv)1p\^ 
thiophenecarboxamide 

a) The title compound was prepared from 2-(thien-2-ylmethoxy)-5-bromopyridine by the 
method of Example 22. 

MS (ES) 375 (M+H)"*". 

NMR (DMS0-D6) 5.5 (s, 2H), 6.95 (m, 4H), 7.2 (s, IH), 7.25 (m, IH), 7.5 (m, IH), 7.6 
(m, 2H), 7.8 (m, IH), 8.3 (s, IH), 10.96 (brs, IH). 

b) 2-(Thien-2-vlmethoxvV5-bromopvridme 

Prepared from 2,5-dibromopyridine and thiophen-2-methanol by the method of Example 
10(b). 

^H NMR (DMSO-D6) 5.5 (s, 2H), 6.65 (m, IH), 7.0 (m, IH), 7.1 (m, IH), 7.3 (m, IH), 7.6 
(m, IH), 8.2 (m, IH). 

Example 26 

2-rf Aminocarbonvnamino1-S- (3-|"6-f cvclopentvlmethoxv^lpvridinel -3- 
thiophenecarboxamide 

a) The title compoimd was prepared from 2-cyclopentylmethoxy-5-bromopyridiae by the 
method of Example 22. 
MS (ES) 361 (M+H)^. 

^H NMR (DMSO-D6) 1.3 (m, 2H), 1.6 (m, 4H), 1.8 (m, 2H), 2.3 (m, IH), 4.1 (d, 2H), 6.8 
(d, IH), 6.95 (m, 2H), 7.3 (brs, IH), 7.6 (m, 2H), 7.8 (m, IH), 8.25 (in, IH), 10.96 (brs, 
IH). 



b) 2-Cvclopentvlmethoxv-5"bromopvridine 

Prepared from 2,5-dibromopyridine and cyclopentyhnethanol by the method of Example 
10(b). 
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MS(ES)256(M+H)^ 

Example 27 

2-[(AininocarbonvDaiiiino1-5-r3-r6-benzvloxv)pvridiae1"3"t^ 

a) The title compound was prepared from 2-benzyloxy-5-bromopyridine by the mefliod 
of Example 22, 

MS (ES) 369 (M+H)^. 

NMR (DMS0-D6) 5.4 (s, 2H), 6.9 (d, IH), 6.95 (m, 2H), 7.35 (m, 4H), 7.4 (m, 2H), 
7.6 (m, 2H), 7.8 (m, IH), 8.3 (m, IH), 10.96 (brs, IH). 

b) 2-Benzvloxv-5-bromQpvridine 

Prepared from 2,5-dibromopyridine and benzyl alcohol by the method of Example 10 (b). 
MS(ES)264(M+H)^ 

Example 28 

2-f f Aminocarbonvl)amino1-5- l3-r6-f tetrahvdrofiiran-3-vloxv)lpvridine} -3- 

thiophenecarboxamide 

a) The title compound was prepared from 2-(tetrahydrofuran-3-yloxy)-5-bromopyridine 

by the method of Example 22. 

MS(ES)349(M+H)^ 

NMR (DMS0-D6) 2.0 (m, IH), 2.2 (m, IH), 3.8 (m, 4H), 5.5 (m^ IH), 6.8 (m, IH), 
6.95 (brs, 2H), 7.3 (m, IH), .6 (m, 2H), 7.8 (m, IH), 8.25 (s, IH), 10.96 (brs, IH). 



b) 2-(Tetrahvdrofuran-3-vloxvV5-bromopvridine 

Prepared from 2,5-dibromopyridine and 3-hydrox)^etrahydroftiran by the method of 
Example 10 (b). 
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NMR (DMS0-D6) 2.0 (m, IH), 2.2 (m, IH), 3.8 (m, 4H), 5.4 (m, IH), 6.8 (d, IH), 7.8 
(m,lH),8.2(m,lH). 

Example 29 

2-r(Aminocarbonvnamino1-5- ( 3-|'6-rtetrahvdrofuraa-3-vlinethoxv)1pvridinel-3'- 
thiophenecarboxamide 

a) The title compound was prepared from 2-(tetrahydrofiiran-3-ylmethoxy)-5- 
bromopyridine by the method of Example 22. 

MS (ES) 363 (M+H)"*". 

^HNMR (DMSO-D6) 1.6 (m, lH), 2.0 (m, IH), 2.6 (m, IH), 3.5 (m, IH), 3.6 (m, IH), 3.8 
(m, 2H), 4.2 (m, 2H), 6.8 (d, IH), 6,95 (m, 2H), 7.3 (brs, IH), 7.6 (m, 2H), 7.8 (m, IH), 
8.25 (m, IH), 10.96 (brs, IH). 

b) 2-fTetrahvdrofuran-3-vlmetfaoxvV5-bromopvridme 

Prepared from 2,5-dibromopyridine and tetrahydrofuran-3-methanol by the method of 
Example 10(b). 

^H NMR (DMS0-D6) 1.6 (m, IH), 2.0 (m, IH), 2.6 (m, IH), 3,5 (m, IH), 3.6 (m, IH), 3.7 
(m, 2H), 4.2 (m, 2H), 6.8 (d, IH), 7.8 (m, IH), 8.2 (s, IH). 

Example 30 

2'rf AminocarbonvDaminol-5- (3-f6-f cvclopropvlmethoxv)1pvridinel>3- 
tfaiophenecarboxamide 



a) The title compound was prepared from 2-cyclopropylmethoxy-5-bromopyridine by the 
method of Example 22. 
MS (ES) 333 (M+H)"*". 
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NMR (DMS0-D6) 0.25 (m, 2H), 0.35 (m, 2H), 1.25 (m, IH), 4.05 (d, 2H), 6.85 (d, 
IH), 6.9 (m, 2H), 7.2S(m, IH), 7.6 (m, 2H), 7.75 (tn, IH), 8.25 (m, IH), 10.93 (brs, IH). 

b) 2'( CvclopropvlmethoxvV5-bromoDvridme 

Prepared from 2,5-dibromopyridine and cyclopropylmethanol by the method of Example 
10(b). 

NMR (DMS0-D6) 0.2 (m, 2H), 0.4 (m, 2H), 1.2 (m, IH), 4.0 (d, 2H), 6.8 (d, IH), 7.8 
(m,lH),8.2(d, IH). 

Example 31 

/y;-2-rfAm inncarhnnyT)aminn1r-5 -n>-r6-ftetrahvdrofuran-3-vto 
thiophenecarboxamide 

a) The title compound was prepared from (iS^"2-(tetrahydrofuran-3-yloxy)-5- 
bromopyridine by the method of Example 22. 
MS(ES)349(M+H)^ 

^H NMR PMSO-D6) 2.0 (m, IH), 2.2 (m, IH), 3.8 (m, 4H), 5.5 (m, IH), 6.8 (d, IH), 6.95 
(m, 2H), 7.3 (brs, IH), 7.6 (m, 2H), 7.8 (m, IH); 8.25 (m, IH), 10.96 (brs, IH). 

b) ^S)-2"fTetrahvdroftiran'3-vloxvV5-bromopvridme 

Prepared from 2,5-'dibromopyridine and iS'-3-hydroxytetrahydroftiran by the method of 
Example 10 (b). 

^H NMR (DMS0-D6) 2.0 (m, IH), 2.2 (m, IH), 3.8 (m, 4H), 5.4 (m, IH), 6.8 (d, IH), 7.8 
(m, IH), 8.2 (d, IH). 

Example 32 



2-l'f Aminocarbonvl)amino1-5- ( 3-f 6'-ftetrahvdropvran'4-vloxv)lpvridine) -3- 
thiophenecarboxamide 
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a) The title compound was prepared from 2-(tetrahydropyran-4-yloxy)-5-biomopyridine 
by the me&od of Example 22. 
MS (ES) 363 (M+H)"^. 

*H NMR (DMS0-D6) 1 .6 (m, 2H), 2.0 (m, 2H), 3.5 (m, 2H), 3.8 (m, 2H), 5.2 (m, IH), 6.8 
(m, IH), 6.95 (brs, 2H), 7.3 (m, IPI), 7.6 (m, 2H), 7.8 (m, IH), 8.2 (d, IH), 10.96 (brs, IH). 

b'y 2-(Tetrahvdiopvran-4-vloxv')-5-bromopvridine 

Prepared firom 2,5-dibromopyridine and tetrahydropyran-4-ol by the method of Example 
10(b). 

MS(ES)258(M+H)*. 

Example 33 ' 

2-|"(Aminocarbonvl')aiiaiao1-5- (3-r6-f tetrahvdrothiopvran-3-vloxv^lpvridinel -3- 

tfaiophenefi arhnxaTTiirie 

a) The title compound was prepared from 2-(tetrahydrothiopyran-3-yloxy)-5- 
bromopyridine by the method of Example 22. 

MS (ES) 379 (M+H)*. 

NMR (DMS0-D6) 1.6 (m, IH), 1.8 (m, IH), 2.05 (m, 2H), 2.6 (m, 3H), 2.9 (m, IH), 
5.1 (m, IH), 6.8 (m, IH), 6.9 (brs, 2H), 7.3 (m, IH), 7.6 (m, 2H), 7.8 (m, IH), 8.25 (d, IH), 
10.96 (brs, IH). 

b) 2-rretrahvdrothiopvran-3-vloxv)-5-bromopvridine 

Prepared from 2,5-dibromopyTidine and tetrahyrothiopyran-3-ol by the method of Example 
10 (b). 

^HNMR (DMS0-D6) 1.5 (m, IH), 1.8 (m, 2H), 2.1 (m, 2H), 2.45 (m, IH), 2.6 (m, IH), 
2.8 (m, IH), 5.0 (m, IH), 6.8 (d, IH), 7.8 (m, IH), 8.2 (d, IH). 
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Example 34 

^-[•f ATnin ocarbonvnaimno1-S- (3-f 6-f 1 -isoproDvla2etidin-3-vloxv)1pvridme)-3- 
thiophenecarboxamide 

a) The title compound was prepared from 2-(l-isopropylazetidin-3-ol)-5-bromopyridine 
by the method of Example 22. 

MS (ES) 376 (M+H)"^. 

NMR (DMS0-D6) 0.85 (d, 6H), 2.3 (m, IH), 2.9 (m, 2H), 3.6 (m, 2H), 5.05 (m, IH), 
6.8 (m, IH), 6.9 (brs, 2PI), 7.3 (m, IH), 7.6 (m, 2H), 7.8 (m, IH), 8.2 (d, IH), 10.96 (brs, 
IH). 

b) 2-ri -Isopropvla2etidin-3"OlV5-bromopvridine 

Prepared from 2,5-dibromopyridine and l-isopropylazetidin-3-ol (J.HeterocycLChem. 
1987, 24, 255-259) by the method of Example 10 (b). 

NMR (DMSO-D6) 0.8 (d, 6H), 2.25 (m, IH), 2.9 (m, 2H), 3.6 (m, 2H), 5.0 (m, IH), 6.8 
(d, IH), 7.9 (m, IH), 8.2 (d, IH). 

Example 35 

2-('(Aminocarbonvnammo1"5- ( 3 -|"6-fben2vloxv-2-etfaoxv')1pvridine) -3 - 
fliiophenecarboxamide 

a) The title compoimd was prepared from 2-(ben2yloxy-2-ethoxy)-5-bromopyridine by 

the method of Example 22. 

MS(ES)413(M+H)"*'. 

*H NMR (DMSO-D6) 3.75 (m, 2H), 4.4 (m, 2H), 4.55 (s, 2H), 6.85 (m, IH), 6.9 (m, 2H), 
7.3 (m, IH), 7.6 (m, 2H), 7.8 (m, IH), 8.25 (m, IH), 10,96 (brs, IH). 



b) 2-(BenzyloxvethoxvV5-bromopvridine 
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Prepared from 2,5-dibromopyridine and ben2yloxy-2-ethanol by the method of Example 
10(b). 

MS(ES)308(M+H)^ 

Example 36 

2-f(AminocarbonvDaminoV5-l3-r6-(jV-methvbiperidm-3-vl oxvl1p^^ 
tbiophenecarboxamide 

a) The title cwmpotmd was prepared from 2-(iV-methylpipferidin-3-yloxy)-5- 
bromopyridine by the method of Example 22. 
MS (ES) 376 (M+H)"^. 

NMR (DMS0-D6) 1.4 (m, IH), 1.5 (m, IH), 1.7 (m, IH), 2.0 (m, 3H), 2.15 (s, 3H), 2.8 
(m, 2H), 5.0 (m, IH), 6.8 (d, IH), 6.95 (m, 2H), 7.3 (m, IH), 7.6 (m, 2H), 7.8 (m, IH), 
8.25 (m, IH), 10.96 (brs, IH). 

b^ 2-f.Ar-MethvlDiperidiii-3-vloxvV5«bromopvridine 

Prepared from 2,5-dibromopyridine and iV-methylpiperidin-3-ol by the method of Example 
10(b). 

^HNMR(DMS0-D6) 1.4 (m, IH), 1.5 (m, IH), L7 (m, IH), L9 (m, IH), 2.0 (m, 3H), 
2.15 (m, 3H), 2.8 (m, IH), 4.95 (m, IH), 6.8 (d, IH), 7.8 (m, IH), 8.2 (d, IH). 

Example 37 

24fAminocar 1^nny1)flTniTio V5-l3-r6-f2-fl>Pvrrolidin-2- one)ethoxv)1^ 
thiophenecarboxamide 



a) The title compound was prepared from 2-(2-( l-pyrrolidin-2-one)ethoxy)-5- 

bromopyridine by the method of Example 22. 

MS(ES)390(M+H)^ 
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NMR (DMS0-D6) 0.8 (m, 2H), L9 (m, 2H), 2.2 (m, 2H), 3.55 (m, 2H), 4.4 (m, 2H), 
6.8 (m, IH), 6.99 (m, 2H), 7.3 (m, IH), 7.6 (m, 2H), 7.8 (m, IH), 8.3 (m, IH), 10.96 (m, 
IH). 

2>(2-fl-Pvrrolidin-'2-one^ethbxvV5-bromopvridine 
Prepared by the method of Example 10 (b) using 2,5-dibromopyridme and 
1 -(2-hydroxy ethyl)-pyrrolidin-2-one. 
MS (ES) 285(M+H)"^. 

^HNMR (DMS0.D6) 2.0 (q, 2H), 2,37 (t, 2H), 3.5 (t, 2H), 3.67 (t, 2H), 4.43 (t, 2H), 6.65 
(d, IH), 7.64 (q, IH), 8.16 (d, IH). 

Example 38 

2-f(AininocaibonvDammo1-5-r3-f6'(morpholin-4-vnip\aidme1-3'^ 

a) A mixture of 5-iodo-2-morpholinopyridine (1.26 g), bis(pmacolato)diboron (1.16 g), 
potassium acetate (1.28 g) and PdCUdppf) (40 mg) in dimethylacetamide (15 ml) was 
flushed with argon was heated at 80 °C for 4 h, and then allowed to cool. 
2-[(Aminocarbonyl)ammo]-5-bromo-3-thiophenecarboxaniide (0.287 g) was added, 
followed by a further portion of PdC^dppQ and 2M aqueous sodium hydrogen carbonate 
(8 ml). The mixture was heated at 90 C for 1 8 h, then allowed to cool to room temporature . 
and stirred for a further 48 L The solvent was removed in vacuo and the residue taken up 
in 2M aqueous sodium hydroxide (30 ml) and dichloromethane (30 ml). The layers were 
separated and the organic phase was washed with a further portion of 2M aqueous sodium 
hydroxide (20 ml). The combined aqueous layers were then washed' with further 
dichloromethane (30 ml). The aqueous phase was filtered to remoye a small amount of 
insoluble material and the filtrate then neutralised with 6M hydrochloric acid. The 
precipitated product was then collected by filtration and washed with water. The crude 
product was triturated with a mixture of methanol and ether, filtered and dried to give the 
product as a brown soUd (1 12 mg). 
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MS (ES) 348 (M+H)"^. 

NMR (DMS0.D6) 400MHz 3.40 - 3.60 (m, 4H), 3.60 - 3.80 (m, 4H), 6.54 (bs, 2H), 
6.85 (d, IH), 7.09 (bs, 2H), 7.46 (s, IH), 7.67 (dd, IH), 8.32 (d, IH), 10.86 (s, IH). 

b") 4-f5-Iodo-pvridin-2-vnmorpholine 

Prepared from 2-chloro-5-iodopyridme and moipholine by the method of Example 9 (d). 
MS (ES) 291 (M+H)"^. 

NMR (DMSO-D6) 3.34 - 3.45 (m, 4H), 3.61 - 3.72 (m, 4H), 6.72 (d, IH), 7.77 (dd, 
IH), 8.22 (d, IH). 

Example 39 

2-f(Ammocarbonvl)aminol-5-(3-f6-(4-methvlpiperazin-l-vl)1pvridine)-3- 
thiophenecarboxamide 

a) The title compound was prepared from 1 -(5-bromo-pyridia-2-yl)-4-methylpiperazme 
in a similar manner to Example 38. 

MS (ES) 361 (M+H)"^. 

^H NMR (DMS0-D6) 400MHz 2.10 - 2.40 (s, 3H), 2.40 - 2.65 (m, 4H), 3.44 - 3.80 (m, 
4H), 6.56 (bs, 2H), 6.84 (d, IH), 7.12 (bs, 2H), 7.47 (s, IH), 7.66 (d, IH), 8.30 (s, IH), 
10.85 (s, IH). 

b) 1 -f 5-Bromo-pvridin-2- vl)-4-methvlpiperazine 

Prepared from 2,5-dibromopyridine and 4-methylpiperazine in a similar manner to 
Example 9(d). 
MS(ES) 256 (M+H)"^. 

*HNMR (DMS0-D6) 2.18 (s, 3H), 2.30 - 2.40 (m, 4H), 3.36 - 3.50 (m, 4H), 6.79 (d, IH), 
7.64 (dd, IH), 8.13 (d, IH). 

P.Yflm ple 40 
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60. 

7> [fAminncaAonvlWinQVS-(4-[13,4-oxadia2X)l"2-vl1-2-ph^^ 
thiophenecarboxamide 

A solution of 2-[(aminocarbonyl)amino]-5-bromo-3-tbiophenecaiboxainide (0.26 g), 
sodium carbonate (0.23 g), and 4-[l,3,4-oxadia2ol-2-yl]phenyl boronic acid (0.38 g) in 
1,2-dimethoxyethane (10 ml) and water (1 ml) was purged with argon for 10 minutes. 
Tetrakis(triphenylphosphine)palladium (0.2 g) was then added and the mixture refluxed 
with sthring for 8 h. After cooling, the mixture was filtered and the resulting solid was 
washed with 2N sodium hydroxide solution, then with water, and finally methanol, to give 
the required product (0.1 g). 
MS (CI) 330 (M+H)"^. 

NMR (DMS0-D6) 7.0 (m, 2H), 7.35 (m, IH), 7.7 (m, 3H), 7.9 (s, IH), 8.0 (m, 2H), 9.3 
(s,lH),lL04(m, IH). 

4-[l,3,4-Oxadiazol-2-yl]phenyl boronic add was prepared as described in Ger.Offen. 
DE 19857765. 

Example 41 

ATnino carbonvl)aminol-5-f 4-cvclopropvlmethoxvphenvl V3"thiophenecarboxamide 

The title compound was prepared in a similar manner to Example 40 but using 

4-(cyclopropylymethoxy)-phenyl boronic acid. 

MS(ES)332.(M+H)'*'. 

NMR (DMS0.D6) 0.3 (m; 2H), 0.6 (m, 2H), 1.25 (m, IIQ, 3.9 (d, 2H), 6.9 (m, 2H), 
6.95 (d, IH), 7.25 (m, IH), 7.4 (d, IH), 7.65 (m, IH), 10.94 (brs, IH). . 



Example 42 
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2-f(AminocarbonvnaininQV5-r3-n3-tfaia2ol-4-vlmetho^^^ 
carboxamide 

a) The title compound was prepared from 4-[(3-bromophenoxy)methyl]-l,3-thiazole in a 
similar manner to Example 9 (e) except that the crude solid obtained was purified by 
preparative HPLC to give a brown solid (15 mg). 
LCMS (ES) 375 (M+H)"". 

NMR (DMS0.D6), 5.27 (s, 2H), 6.92 (m, 3H), 7.10 (m, IH), 7.20 (s, IH), 7.30 (m, 
2H), 7.64 (bs, IH), 7.80 (m, 2H), 9.14 (s, IH), 1 1.00 (s, IH). 

V) ' 4-rf3-Bromophenoxvtoethvll-L3-thiazole 

4-(Chloromethyl)thiazole hydrochloride (3.0 g), 3-bromophenol (2.77 g) and potassium 
carbonate (7.30 g) were heated in dimethylformamide at 60 with stirring, for 1 8 h. The 
mixture was partitioned between diethyl ether (50 ml) and water (50 ml) and the aqueous 
phase was extracted further with ether (50 ml). The combined organics were washed with 
2M aqueous sodium hydroxide (100 ml) and water (100 ml), dried (magnesium sulphate) 
and concentrated in vacuo to give the product as a yellow crystalline solid (3.82 g). 
MS (ES) 270/272 (M+H)"". 

^H NMR (DMS0-D6) 5.21 (s, 2H), 7.02 (m, IH), 7.12 (m, IH), 7.22 (m, 2H), 7.78 (s, IH), 
9.10(3, IH).. 

Example 43 

2-rfAminocarbonvl)aininol-5"r4-rmorpholin-4-vlmethvnphenvl1thiophene-3"Carbo^ 

a) The title compound was prepared from iV^(4-bromobenzyl)morpholine in a similar 
manner to Example 9 (e) except that the compound was isolated by neutralisation of the 
basic aqueous phase followed by filtration, washing with water and drying of resulting 
precipitate to give a cream solid (97 mg). 
MS (ES)361 (M+H)^ 
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NMR (DMS0.D6) 2.32 (t, 4H) 3.40 (s, 2H), 3.55 (t, 4H), 6.90 (bs, 2H), 7.25 (m, 3H), 
7.45 (d, 2H), 7.62 (bs, IH), 7.65 (s, IH), 10.97 (s, IH). 

b) jV-^4-BroinobenzvDmorpholine 

4-Bromobenzyl bromide (2.0 g) and moipholine (1.39 ml) were stirred in 
dimethylformamide (25 ml) for 18 h. The mixture was partitioned between diethyl ether 
(50 ml) and water (80 vol). The aqueous phase was extracted further with ether (50 ml) and 
the combined organics were washed with water (80 ml), dried (n:iagnesium sulphate) and 
evaporated. The residue was purified by column chromatography, eluting with a gradient 
of ethyl acetate/iso-hexane; 0/100 to 50/50, to give the product as a white crystalline solid 
(1.44 g). 

MS (ES) 256/258 (M-f-H)^ 

NMR (DMS0-D6) 2.30 (t, 4H), 3.40 (s, 2H), 3.55 (t;4H), 7.22 (d,.2H), 7.48 (d, 2H). 

Example 44 

2-rfAniinocarbonvnaniinol-5-f542-fiV^morDholinvniovrimidinvn 
thiophenecarboxamide 

a) The title compound was prepared from 2-(N-morpholino)-5-broinopyrimidine by the 
method of Example 9 (e). 
MS (ES) 349 (M+H)^. 

NMR (DMS0-D6) 3.7 (m, 8H), 6.95 (br, 2H), 7.3 (br, IH), 7.55 (s, IH), 7.6 (br, IH), 
8.5 (s, 2H), 10.94 (brs, IH).- 

h) 2-fN-MorDholinoVS-bromopvrimidine 

A solution of 2-chloro-5-bromopyiimidine (1.0 g) and morpholine (1.12 noJ) in 
dimethoxyacetamide (8 ml) was heated and stirred at 150 °C for 6 h. After cooling, the 
reaction mixture was added to water and the sohd was filt^ed off and washed with water. 
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The solid was dissolved in ethyl acetate, washed with brine and the solvent phase was 
dried (magnesium sulphate). On evaporation a solid was obtained (1.2 g). 
MS (ES) 244/246 (M+H)"^. 

Example 45 

2-f(AminocarbQnvnamino1-5«(5-r2"W^piperidinvDlpvriinidinvl^ 

a) The title compoimd was prepared from 2-(N-piperidinyl)-5-bromopyrimidine by the 
method of Example 9 (e). 
MS (ES) 347 (M+H)"^. 

NMR (DMS0-D6) 1.5 (m, 4H), L6 (m, 2H), 3.7 (m, 4H), 7.3 (m, IH), 7.55 (s, IH), 7.6 
(m, 3H), 8.45 (s, 2H), 10,95 (brs, III). . 

h) 2"rK-PiperidinvlV5-bromopvrimidine 

Prepared from 2-chloro-5-bromopyrimidine and piperidine by the method of Example 
44(b). 

MS (ES) 242/244 (M+H)^. 

Example 46 

24(Aminocarbonvnamino1-5-(5-[2-(A^"pviTolidinvl)1pyrimidinvlV 

a) The title compomid was prepared from 2-(N-pyrrolidinyl)-5-bromopyrimidine by the 
method of Example 9 (e). 
MS (ES) 333 (M+H)"*", 

^HNMR (DMSO-D6) 1.9 (m, 4H), 3.5 (m, 4H), 6.9 (m, 2H), 7.3 (m, IH), 7.45 (s, IH), 7.6 
(m, IH), 8.45 (s, 2H), 10.94 (brs, IH). 



b) 2-(N-Pvrrolidinvn-5-bromopvrimidine 
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Prepared firom 2-chloro-S-bromopyrimidine and pyrrolidine by the method of Example 
44(b). 

MS (ES) 228/230 (M+H)"^. 

Example 47 

2- f (Aminocarbonvnaminn'|-S-(S--r2- l4-(t"butvloxvcarbonvnpipera2in-l -vl) byrimidinvlV 

3- thiophenecarboxamide 

a) The title compound was prepared from 5-bromo-2-[4-(t-butyloxycarbonyl)piperazin- l - 
yl]pyrimidine by the method of Example 9 (e). 

MS(ES)448(MH)'^. 

NMR (DMS0-D6) 300MHz 5 1 .41 (s, 9H), 3,40 (t, 4H), 3.73 (t, 4H), 6.93 (s, 2H), 7.29 
(s, IH), 7.54 (s, IH), 7,59 (s, IH), 8.50 (s, 2H), 10.95 (s, IH). 

b) S-Bromo-2-f 4'(t-butvloxvcarbonvnpipera2in- 1 >vllpvrimidine 
Prepared from l-t-butoxycarbonylpiperazine by the method of Example.44 (b). 
MS (ES) 343,345 (MH)^ 

NMR (DMS0-D6) 300MHz-S 1.40 (s, 9H), 3.37 (m, 4H), 3.67 (m, 4H), 8.45 (s, 2H). 

Example 48 

2-[f Aminocarbonvnamino1-5-r -5-f2- (4H-piperazin- 1 -yl } l pyriTni dinvlV3- 
thiophenecarboxamide 

A mixture of 2-[(aminocarbonyl)amino]-5-(5"[2-{4-(t-butyloxycaibonyl)piperazin-l- 
yl}]pyrimidinyl)-3-thiophenecaiboxamide (120 mg), triethylsilane (1 ml) and 
dichloromethane (2 ml) was treated with trifluoroacetic acid (2 ml) and stirred at ambient 
temperature for 1 h. After evaporation to dryness, trituration of the resultant oil with ether 



wo 03/010158 



65 



PCT/SE02y01403 



gave a solid. This was dissolved in water, filtered and the pH adjusted to 7 to give the 

product (56 mg) as a yellow solid. 

MS(ES)348(MH)'**. 

NMR (DMS0.D6) 300MHz 5 2.72 (t, 4H), 3.66 (t, 4H), 6.92 (s, 2H), 7.27 (s, IH), 7.51 
(s, IH), 7.58 (s, IH), 8.47 (s, 2H), 10.94 (s, IH). 

Example 49 

2-ffAminocarbonvDaininoV5"f5>r2-M-methvlpiperazin-l-yl>1pvr^ 
thiophenecarboxamide 

a) The title compound was prepared fi-om 5-bromo-2-[4-methylpiperazin- 1 -yljpyrimidine 
by the method of Example 10 (a). 
MS (ES) 362 (MH)"^. 

NMR (DMSO-D6) 300MHz 5 2.21 (s, 3H), 2.38 (t, 4H), 3.72 (t, 4H), 6.92 (s, 2H), 7.28 
(s, IH), 7,54 (s, IH), 7.59 (s, IH), 8,48 (s, 2H), 10.95 (s, IH), 

h) 5-Bromo-2-r4-methvlpiperazin- 1 -yllp yriTnidine 

Prepared firom 1 -methylpiperazine by the method of Example 44 (b). 

MS (ES) 257,259 (MH)"*". 

^HNMR (DMSO-D6) 300MH2 5 2.18 (3H, s), 2.32 (4H, t), 3.67 (4H, t), 8.42 (2H, s). 

Example SO 

2-rf Aminocarbonvnamino1-S-f 5-r2"f 3-dimethvlaminopvrrolidin- 1 -vhlpvrimidinvlV3- 
thiophenecarboxamide 

a) The title compound was prepared from 5-bromo-2-[3-dimethylaminopyrrolidin-l- 
yl]pyrimidine by the method of Example 10 (a). 
MS (ES) 376 (MH)"^. 
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NMR (DMS0-D6) 300MHz 5 2.15 (IH, m), 2.33 (IH, m), 2.67 (6H, s), 3.47 (IH, m), 
3.60 (IH, m), 3.76 (2H, m), 3.94 (IH, m), 6.93 (2H, s), 7.29 (IH, s), 7.56 (IH, s), 7.62 
(IH, s), 8.51 (2H, s). 10.95 (IH, s). 

b) 5-Bromo-2-r3-dimethvlaminopvrrolidin- 1 -vHpyrimidine 

Prepared from 3-dunethylaminopyrrolidine by the method of Example 44 (b). 

MS (ES) 271,273 (Mfl)"^. 

^H NMR (DMS0-D6) 300MHz 6 1.77 (IH, m), 2.10 (IH, m), 2.16 (6H, s), 2.74 (IH. m), 
3.13 (IH, m), 3.36 (IH, m) 3.62 (IH, m), 3.70 (IH, m), 8.40 (2H, s). 

&cample51 - 

2-f ('Aminocarbonvl")amino1-5-(5-[2- l2f5)-aminocarbonvIpvrroIidin- 1 -yl ] 1p Yrimi duivl')-3- 
thiophenecarhoxamidR 

a) The title compound was prepared from 5-bromo-2- {2-(iS)aminocarbonylpyrrolidin-l - 
yl}pyrimidine by the method of Example 10 (a). 

MS(ES)'376(MH)^ 

^H NMR (DMS0-D6) 300MHz 5 1.93 (3H. m). 2.21 (IH, m), 3.54 (IH, m), 3.67 (IH, m), 
4.37 (IH, d), 6.84 (IH, s), 6.91 (2H, s), 7.29 (IH, s), 7.32 (IH, s), 7.52 (IH. s). 7.61 (IH, 
s), 8.45 (2H, s), 10.94 (IH, s). 

b) 5-Bromo-2- ( 2-Cy)aminocarboDvlpvrrolidin- 1 -vl \ pvrimidine 
Prq)ared from L-proline amide by the method of Example 44 (b). 
MS (ES) 271,273 (MH)"^. 

*H NMR (DMS0-D6) 300MH2 5 1.91 (3H, m), 2.18 (IH, m), 3.48 (IH, m), 3.59 (IH, m), 
4.30 (IH, m), 6.84 (IH, s), 7.30 (IH, s), 8.41 (2H, s). 



Example 52 
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2-rrAmmocarbonvnaiiiino1-S-f5-('2-(4-aceMpiperazia-l-Y U 1p Y" t^ 
thiophenecarboxamide 

a) The title compound was prepared- from 5-bromo-2- {4-acetylpiperazin-l -yl}pyrimidme 
by the method of Example 9 (e). 

MS (ES) 390 (MH)"*". 

NMR (DMS0-D6) 300MHz 5 2.03 (3H, s), 3.51 (4H, t), 3.75 (4H, m), 6.92 (2H, s), 
7.28 (IH, s), 7.50 (IH, s), 7.54 (IH, s), 8,51 (2H,s), 10.95 (IH, s). . 

b) 5"Bromo-2- f 4-acetvlpipera2in- 1 -yl jp yriTniHi'ne 

Prepared from l-acetylpiperazme by the method of Example 44 (b). 
MS (ES) 285,287 (MH)"^. 

NMR (DMS0-D6) 300MHz 6 2.02 (3H, s), 3.50 (4H, dd), 3.69 (4H, m), 8.46 (2H, s). 

Example 53 

2-rfAminocarbonvnamino1-5-(5-f2-r4,4KHfluoropiperidm-l-vl1>pvri^ 
thiophenecarboxamide 

a) The title compound was prepared from 5-bromo-2-[4,4-difluorc^iperidin- 1 - 
yl]pyrimidine by the method of Example 9 (e). 

MS (ES) 383 (MH)^. 

NMR (DMS0-D6) 300MH2 6 1.97 (4H, m), 3.85 (4H, t), 7.22 (IH, s), 8.41 (2H, s). 

b) 5-BromO'2-r4,4-difluoropiperidin- 1 -vl]p Yrimidine 

Prepared from 4,4-difluoropiperidine by the method of Example 44 (b). 
MS(ES) 278,280 (MH)^ 

NMR (DMS0-D6) 300MHz 5 1 .97 (4H, m), 3.84 (4H, t), 8.47 (2H, s). 



Example 54 
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2^ [( AminocarWYl)aTTiin o1-S-(5-(2-f33-difluoropvrroK 
thiophenecarboxamide 

a) The title compound was prepared from 5-bromo-2-[3,3-Kiifluoropyrrolidin- 1 - 
yljpyrimidine by the method of Exaniple 9 (e). 
MS (ES) 369 (MH)^. 

NMR (DMSO.D6) 300MH2 6 2.56 (2H, m), 3.74 (2H, t), 3.91 (2H, t), 6.94 (2H, s), 
7.29 (IH, s), 7.54 (IH, s), 7.59 (IH, s), 8.53 (2H, s), 10.95 (IH, s). 

b^ 5-Bromo-2-r3 J-difluoropvirolidin-1 -vllpyrimidine 

Prepared from 3,3-difluoropyrrolidine by the method of Example 44 (b). 

MS (ES) 264,266 (MH)^ 

^ IH NMR (DMSO-D6) 5 2.52 (2H, m), 3.68 (2H, t), 3.85 (2H, t), 8.50 (2H, s). 

Example 55 

2--|'f AminocarbonvnaminQl-5- f2-( 5-iV'morpholinomethvntMenvl> -3- 

thiophenecarboxamide 

a) The title compound was prepared from 4-(5-bromothien-2-yhnethyl)morpholine in a 
similar manner to Example 9 (e) except that further purification was achieved using 
column chromatography eluting with methanol in dichloromethane mixtures. 
MS (ES) 365 (M-H)', 

NMR (DMS0-D6) 2.45 (m, 4H), 3.6 (m, 4H), 3.7 (s, 2H), 6.85 (d, IH), 6.9 (d, IH), 
6.95 (bs, 2H), 7.45 (s, IH), 7.7 (bs, IH), 11.0 (s, IH). 



h) 4-( 5-Bromothien-2-vhnethvnmorpholme 

Morpholine (0.96 g) was added portionwise to a solution of 2-bromothiophene 
carboxaldehyde (1.195 g) in tetrahydrofiiran (50 ml). After stirring at room temperature for 



wo 03/010158 PCT/SE02/01403 

69 

5 minutes, sodium triacetoxyborohydride (3.18 g) was added and the mixture stirred at 
. room temperature for a fijrther 3 h. The mixture was added to saturated aqueous sodium 
bicarbonate (100 ml) and extracted twice wifli ethyl acetate. The combined extracts were 
evapourated to dryness. The product was purified by colunm chromatography eluting with 
ethyl acetate in hexane mixtures to give a yellow oil (2.414 g). 
MS (ES) 263 (M+H)"^, 

NMR (DMS0.D6) 2.4 (t, 4H) 3.6 (t, 4H) 3.65 (s, 2H), 6.8 (d. IH), 7,05 (d, IH). 

Example 56 

2-f(Aininocarbonvnaiiiinol"5-(2-benzvloxvphenvU-3-thiophenecarboxamide 

a) The title compound was prepared from 2-bromophenylbeii2yl ether in a similar 
manner to Example 9 (e) . 
MS (ES) 366 (M-H)'. 

NMR (DMS0-D6) 5.3 (s, 2H), 6.85 (bs, 2H), 7.35 - 7.2 (m, 6H), 7.7 - 7.4 (m, 5H), 
7.75 (s, IH), 11.0 (s, IH). 

b^ 2-Broinophenvlbenzvl ether 

Potassium carbonate (9.12 g) was suspended in dimethylformamide (25 ml) and 
2-bromophenol (3.46 g) was added portionwise. Ben2yl bromide (3.76 g) was added and 
the mixture heated to 60 °C for 4 h. After cooling the mixture was added to water (250 ml) 
and extracted three times with diethyl ether. The organic layer was separated and washed 
with 2M sodium hydroxide solution (100 ml) before drying over sodium sulphate . After 
filtration, evaporation yielded (5. 13 g) as a colourless oil. 
MS (ES) 262 (M-H)". 

*H NMR (DMS0-D6) 5.2 (s, 2H), 6.9 (td, IH), 7,2 (dd, IH), 7.32 (m, IH), 7.35 (m, IH), 
7.42 (m, 2H), 7.49 (m, 2H), 7.6 (dd, IH). 



Fyam ple 57 
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2-ffAininocarbonvnainino1-5-(2-(4-fluorbphenvlmetho^^ 
thiophenecaiboxamide 

a) The title compound was prepared from 2-(4-fluorophenylmethoxy)bromoben2ene in a 
similar manner to Example 9 (e). 

MS (ES) 384 (M-H)\ 

NMR (DMS0-D6) 5.25 (s, 2H), 6.85 (bs, 2H), 7.05 (t, IH), 7.25 - 7.2 (m, 4H), 7.7 (bs, 
IH), 7.75 - 7.6 (m, 4H), 7.8 (s, IH), 10.9 (s, IH). 

b) 2-f4«Fluorophenvlmethoxv)bromoben2ene 

Prepared from 4-fluorobenzylbromide in a similar manner to Example 56 (b). 
MS (ES) 280 (M-H)*. 

*H >nv[R (DMS0-D6) 5,15 (s, 2H), 6.9 (td, IH), 7.23 (m, 2H), 7.25 (m, IH), 7.35 (td, IH), . 
7.54 (m,lH), 7.6 (dd,lH). • 

Example 58 

2-f (Aminocarfaonvnamino1-5- I2"f 2-("4-fluorophenvl'|ethoxv^phenvl) -3- 
thiophenecarboxamide 

a) The title compound was prepared from 2-(2-[4-fluorophenyl]ethoxy)bromobenzene in 
a similar manner to Example 9 (e). 
MS (ES) 398 (M-H)-. 

'H NMR (DMSaD6) 3.3 (t, 2H), 4.25 (t, 2H), 6.9 (bs, 2H), 7.0 (td, IH), 7.1 (m, 3H), 7,2 
(m, 2H). 7.5 (m, 2H), 7.7 (m, 2H), 7.75 (s, IH), 10.9 (s, IH). 



h) 2>f2*[4-Fluorophenvl1ethoxv)bromobenzene 

2-BromophenoI (3.46 g) was mixed with tetrahydrofuran (60 ml) and triphenylphosphine 
(6.3 g) was added along with 4-fluorophenethyl alcohol (4.2 g). The mixture was cooled in 
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an ice bath before dropwise addition of diisopropyl azodicarboxylate (4.85 g). The mixture 
was allowed to wann to room temperature over 1 8 h. The mixture was evaporated and 
diethyl ether (100 ml) was added. Stirring was continued for 3 h, the mixture was filtered 
and the filtrate was evaporated. The product was purified by column chromatography 
eluting with ethyl acetate/hexane mixtures to give a yellow oil (4.47 g). 
MS (ES) 294 (M-H)". 

NMR (DMS0-D6) 3.05 (t, 2H), 4.2 (t, 2H), 6.9 (td, IH), 7.1 (m, 3H), 7.3 (td, IH), 7.4 
(m, 2H), 7.55 (dd, IH). 

Example 59 

2-rfAminocarbonvnaminol-5-(2-f2-r4"chlorophenvl1ethoxv'>phenvl 1-3- 
thiophenecarboxamide 

a) The title compound was prepared firom 2-(2-[4-chlorophenyl]ethoxy)bromoben2ene in 
a similar maimer to Example 9 (e). 
MS (ES) 414 (M-H)-. ■ 

NMR (DMS0-D6) 3.2 (t, 2H), 4.25 (t, 2H), 6.85 (bs, 2H), 7.0 (td, IH), 7.1 (dd, IH), 7.2 
(m, 4H), 7.5"(d, 2H), 7.65 (m, 2H), 7.75 (s, IH), 1 1 .0 (s, IH). 

b'^ 2-f2-f4-Chlorophenvl]ethoxv> bromobenzene 

Prepared from 4-chlorophenethyl alcohol.ia a similar manner to Example 58 (b). 
MS (ES) 310 (M-H)-. 

•H NMR (DMSO-D6) 3.05 (t, 2H), 4.3 (t, 2H), 6.85 (td, IH), 7.45 (m, 5H), 7.55 (dd, IH). 

Example 60 



2-rfAn3inocarbonvl'>aminol-5-l2-(2-phenvlethoxv'lphenvl>-3-thiophaiecari)Oxamide 



wo 03/010158 



72 



PCT/SE02/01403 



a) The title compound was prepared from 2-(2-phenylethoxy)bromobeii2ene in a similar 
manner to Example 9 (e). 

MS(ES)380(M-H)". 

*H NMR PMS0-D6) 3.2 (t, 2H), 4.3 (t, 2H), 6.8 (sb, 2H), 7.0 (td, IH), 7.1 (dd, IH), 7.25 
(m, 2H), 7.45 - 7.25 (m, 5H), 7.7 (m, 2H), 7.75 (s, IH), 1 LO (s, IH). 

b) 2-f2-Phenvlethoxv)bromoben2eDe ' 

Prepared from phenethyl alcohol in a similar manner to Example 58 (b). 
MS(ES)276(M.H)". 

NMR (DMS0-D6) 3.1 (t, 2H), 4.2 (t, 2H), 6.9 (td, IH), 7.15 (dd, IH), 7.5 - 7.2 (m, 6H), 
7.55(dd,lH).- 

Example 61 

2-f f Aminocarbonvl)amino1-S- l4-chlorophenvlmethoxv^phenvl> -3-thiophen ecarhoxamide 

a) The title compound was prepared from 2-(4-chlorophenylmethoxy)bromobenzene in a 
similar mann^ to Example 9 (e). 

MS(ES)400(M-H)". 

^HNMR(DMSO-D6) 5.25 (s, 2H), 6.9 (bs, 2H), 7.0 (m, IH), 7.1 (m, IH), 7.2 (m, 2H), 7.4 
(d, 2H), 7.6 (d, 2H), 7.65 (m, 2H), 7.8 (s, IH), 11.0 (s, IH). 

b) 2-(4-'ChloroT)henvlmethoxv)bromobeD2ene 

Prepared from 4-chlorobenzyl bromide in a similar manner to Example 56 (b). 
MS(ES)296(M-H)'. 

^H NMR (DMSO-D6) 5.2 (s, 2H), 7,2 (dd, IH), 7.35 (td, IH), 7,5 (m, 4H), 7.6 (dd, IH). 



Example 62 
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2-ffAininocarbQnvnaminoV5-l2-r2-fi\r-morpholinvl^^ 
thiophenecarboxamide 

a) The title compound was prepared fiom 4-[2-(2-bromophenylthio)ethyl]morpholine in 
a similar manner to Example 9 (e), 
MS (ES) 407 (M+H)^. 

NMR (DMS0-D6) 1.8 (m, 4H), 2.5 (partially obscured by DMSO), 3.0 (t, 2H), 3.45 
(m, 4H), 6.9 (bs, 2H), 7.2 (m, 2H), 7.35 (m, 2H), 7.4 (m, 2H), 7.6 (bs, IH), 1 1.0 (s, IH). 

4-r2-f2-BromophenvlthioletfavnmQrpholine 
Potassium carbonate (10.95 g) and 2-chloroethylmorpholine hydrochloride (5.9 g) were 
mixed with dimethylformamide (50 ml) and 2-bromothiophenol was added before the 
tnixture was heated to 100 °C for 3 days. The mixture was allowed to cool before water 
(500 ml) was added. The product was extracted into diethyl ether (x3). The combined 
extracts.were dried over sodium sulphate and filtered before evaporation. The product was 
purified by column chromatography eluting with ethyl acetate/hexane mixtures to give a 
red/brown oil (6.024 g). 
MS (ES) 303 (M+H)"*". 

NMR (DMS0-D6) 2.5 (m, 4H), 2.7 (t 2H), 3.05 (t, 2H), 3.75 (m, 4H), 7.05 (m, IH), 
7.25 - 7.2 (m, 2H), 7.7 (dd, IH). 

Example 63 

2-r f Aniinocarbonvl)aminol-5- l2-r2-(i\r-pvrrolidinvl)lethvlthio)phenvl> -3- 
thiophenecarboxamide 

a) The title compound was prepared from l-[2-(2-bromophenylthio)ethyl]pyrrolidine in a 
similar maimer to Example 9 (e). 
MS (ES) 391 (M+H)^ 
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NMR (DMS0-D6) 1 .6 (m, 4H), 2.4 (m, 4H), 2.6 (t, 2H), 3.0 (t, 2H), 6^9 (bs, 2H), 7.2 
(m, 2H), 7.4 - 7.3 (m, 4H), 7.6 (bs, IH), 1 1.0 (s, IH), 

1 -r2-f 2-Bromophenvlthio)etfavllpvrrolidine 
Prepared using 2-chloroethylpyrrolidme hydrochloride (5.36 g) in a similar maimer to 
Example 62 (b). 
MS (ES) 287 (M+H)"^. 

NMR (DMSO-D6) 1.6 (m, 4H), 2.5 (partially obscured by DMSO), 2.7 (t, 2H), 3.05 (t, 
2H), 7.05 (m, IH), 7.35 (m, 2H), 7.6 (dd, IH). 

Example 64 

2~r(Aminocarbonvl)amino1-5- (2-r2-(7V'-piperidinvmethvltbio)phenvl I -3- 
thiophenecarboxamide 

a) The title compound was prepared from l-[2-(2-bromophenylthio)ethyl]piperidine in a 
similar maimer to Example 9 (e). 
MS(ES) 403 (M+H)^ 

*H NMR (DMS0-D6) 1 .3 (m, 2H), 1 A (m, 4H), 2.3 (m, 4H), 2.5 (partially obscured by 
DMSO), 3:0 (t, 2H), 7.0 (bs, 2H), 7.1 (bs,.lH), 7,5 -7.2 (m, 4H), 7.5 (s, IH), 7.7 (bs, IH), 
11.0 (s,lH). 

b^ 1 -r2-r2-Bromophenvlthio)ethvl1piperidine 

Prepared using 2-chloroethylpiperidine hydrochloride (5.36 g) in a similar manner to 

Example 62 (b). 

MS (ES) 287 (M+H)"*". 

^HNMR (DMS0.D6) 1.4 (m, 2H), 1.5 (m, 4H), 2.4 (m, 4H), 2.6 (t, 2H), 3.1 (t, 2H), 7.1 
(m, IH), 7.4 (m, 2H), 7.6 (dd, IH). 



Example 65 
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2»[(Aminocarbonvnammo1-S-r4-(pvn:olidinvnphenvl1-3-tM 

a) The title compound was prepared from l-(4-iodophenyl)pyrrolidine in a similar 
manner to Example 1 0 (a). 

MS (ES) 330 (M)^ 

NMR (DMS0-D6, 300 MHz) 1.90 - L98 (m, 4H), 3.18 - 3.25 (m, 4H), 6.55 (d, 2H), 
6.83 (bs, 2H), 7.20 (bs, IH), 7.35 (d, 2H), 7.40 (s, IH), 7.60 (bs, IH), 10,89 (s, IH). 

1 -(4-Iodophenvnpvrrolidine 
Iodine (6.09 g) was added slowly to a stirred solution of phenylpyrrolidine (3.21 g) and 
sodium bicarbonate (2,75 g) in water (30 ml). The reaction was stirred.for 1 h and then left 
to stand overoight The solid was isolated by filtration, dissolved in ethanol (50 ml) and 
discx)loured with aqueous sodium thiosulfate. The product was then isolated by filtration 
and recrystalised from ethanol to give the desired product as a brown/red powder (1,17 g). 
MS (EI) 273 (M)^ 

•H NMR (DMS0-D6) 1.94 (t, 2H), 3,18 (t, 2H), 6.36 (d, 2H), 7.38 (d, 2H). 

Example 66 

2-rfAiiiinocarbonvl)aniino1-5-f4-(piperidinvnphenvl1-34hioph enec^h^^ 

a) The title compound was prepared from l-(4-iodophenyl)piperidine in a similar manner 

to Example 10 (a). 

MS(ES)345(M+H)^ 

NMR (DMS0-D6) 300MH2 1 .50 - 1 .65 (in, 6H), 3.15 - 3.25 (m, 4H), 6.80 - 6.95 (m, 
3H), 7.20 (bs. IH), 7.35 (d, 2H), 7.50 (s, IH), 7.65 (d, 2H), 10.91 (s, IH). 



b) 1 -( 4-IodopheDvnpiperidine 

Prepared from phenylpiperidine in a similar manner to Example 65 (b). 
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MS (ES) 288 (M+H)"^. 

^HNMR (DMS0-D6) 300MHz 1.45 - 1.65 (m, 6H), 3.05 - 3.15 (m, 4H), 6.75 (d, 2H), 
7.45 (d, 2H). 

Example 67 

2-f(Aininocarbonvnamino1-5-f4-(N-iimda2olvnphenvl1^ 

a) The title compound was prepared from N-(bromoplienyl)-lH-imidazole in a sinular 
manner to Example 10 (a). 
MS (ES) 328 (M+H)"*". 

NMR (DMS0.D6) 3Q0MH2 6.95 (bs, IH), 7.10 (s, IH), 7.30 (bs, IH), 7.58 - 7.82 (m, 
8H),8.24(s,lh), 11.00 (s,lH). 

Example 68 

2-r(Aniinocarbonvl)amino1-S-r6- H 1 -methvlpvrrolidin-2-on-4'Vnmethoxv> pvridin-3-vn-3- 
thiophenecarboxamide 

a) The title compound was prepared from '5-bromo-2- {(1 -methylpyrrolidin-2-on-4- 
yl)methoxy}pyridine in a similar manner to Example 9 (e). 
MS (ES) 390 (M+H)* ' 388 (M-H)". 

NMR (DMS0-D6) 11.10 (s, IH), 8.30 (d, IH), 7.85 (m, IH), 7.60 (bs, IH), 7.40 (s, 
IH), 7.30 (bs, IH), 6.90 (d, IH), 6.80-7.20 (bs, 2H), 4.25-4.45 (m, 2H), 3.20-3.60 (m, 2H), 
2.10-2.60 .(m,6H). 

b") 5-Bromo-2- { f 1 -methvlpvrrolidin-2-on-4-vnmethoxv) pyridine 

Prepared from 2,5-dibromopyridine and 4-hydroxymethyM-methylpyTrolidin-2-one by the 

metiiod of Example 10 (b). 

MS (ES) 285.1 (M+H)^ 
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NMR (CDCI3) 8.16 (d, IH), 7.64 (dd, 1H),6.65 (d, IH), 4.20-4.35 (m, 2H), 3.52 (dd, 
IH), 3.26 (dd, IH), 2.85 (m, IH), 2.86 (s, 3H), 2.59 (dd, IH), 2.31 (dd, IH). 

Example 69 

2-r(AminocarboDvl)ainino1-5 l4-r2-f2-methoxvethoxv)ethoxv1'phenvl) -3- 
thiophenecarboxamide 

a) The title compound was prepared from 4-bromo-[2-(2-methoxyethoxy)ethoxy]- 
benzene in a similar mannCT to Example 9 (e). 

MS (ES) 380 (M+H)"*". 

NMR (DMS0-D6) 1 0.93 (s, IH), 7.60 (bs, IH), 7.53 (s, IH), 7.40 d, 2H), 7.13 (bs, 
IH), 6.93 (d, 2H), 6.40 (bs, 2H), 4.08 (m, 2H), 3.72 (m, 2H), 3.56 (m, 2H), 3.46 (m, 2H), 
3.30 (s,3H), 3.25 (s,3H). 

b) 4-Bromo-r2-f2-methoxvethoxv)ethoxvl-beD2ene 

Prepared by the method of M.Ouchi et al, J. Org. Chem., 52, 2420-7, 1987 
from 4-bromophenol and 2-(2-mefhoxyethoxy)ethyl tosylate. 
MS(ES)276(M+H)'^. 

^H NMR (CDCI3) 7.35 (d, 2H), 67.79 (d, 2H), 4.10 (d, 2H), 3.84 (t, 2H), 3.71 (t, 2H), 3.56 
(t, 2H), 3.40 (s, 3H). 

Example 70 

2-r(Amdnocarbonvl)amino]-5- (4-[2-f cvclopropvlmethoxv^ethoxvlphenvn -3- 
thiophenecaifaoxamide 

a) The title compound was prepared from 4-(2-[cyclopropylmethoxy]ethoxy) - 
bromobenzene by the mefliod of Example 22 except that the crude solid was purified by 
preparative hplc. 
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MS (ES) 375 (M+H)"^. 

*H NMR (DMS0-D6) 0.15 (m, 2H), 0.45 (m, 2H), 1.0 (m, IH), 3.35 (m, 2H), 3.7 (m, 2H), 
4.1 (m, 2H), 6.9 (br, 2H), 6.95 (d, 2H), 7.25 (m, IH), 7.4 (d, 2H), 7.55 (s, IH), 7.65 (m, 
IH), 10.95 (brs,lH). 

b> 4-f2-|"Cvclopropvlmethoxv1ethoxv) -bromobenzene 

Prepared by the method of Example 10 (b) iising 2-(4-bromophenoxyl)ethanol and 
cyclopropylmettiyl bromide. 

NMR (DMS0-D6) 0.15 (m, 2H), 0.45 (m, 2H), 1.0 (m, IH), 3.35 (m, 2H), 3.75 (m, 
2H), 4.1 (m, 2H), 6.95 (d, 2H), 7.45 (d, 2H). 

Example 71 

2-rfAminoc arHr^T>Yl)flTTiiTin ]-5^r6-f2.2-dime1hvl-3-Pvrroli^ 
thiophenecarboxamide 

a) The title compound was prepared from 2-(2,2-dimethyl-3-pyrrolidinylpropoxy)-5- 
bromopyridine by the method as Example 22 except that the crude solid was purified by 
preparative hplc. 
MS(ES)418(M+Hf. 

NMR (DMS0-D6) 0.95 (s, 6H), 1.65 (m, 4H), 3.3 (s, 2H), 3.5 (m, 4H), 4.0 (s, 2H), 
6.85 (d, IH), 6.95 (br, 2H), 7.25 (br, IH), 7.6 (br, 2H), 7.8 (m, IH), 8.25 (m, IH), 10.95 
(br, IH). 

h) 2-(2,2-Dimethvl-3-pvrrolidinvlpropoxvVS-bromoDvridine 

Prepared by the method of Example 10 (b) using 2,5-dibromopyridine and 2,2-dimethyH- 

pyrrolidinylpropanol. 

MS(ES)314(M+H)^ 

Example 72 
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2>r(Ainmocar V>f>nvl)aTT)iTi oVS-l3-chloro-4-ftet^ 
thiophenecarboxamide 

a) The title compound was prepared from 3-chloro-4-(tetrahydrofuran-2-ylmethoxy) - 
bromobenzene by the method of Example 22. 
MS (ES) 396 (M+H)^. 

NMR (DMS0-D6) 1.85 (m, 4H), 3.6-3.8 (m, 2H), 4.0 (m, 2H), 4.15 (m, IH), 6.9 (m, . 
2H), 7.15 (d, IH), 7.2 (m, IH), 7.35 (d, IH), 7.5 (s, IH), 7.6 (m, 2H), 10.94 (brs, IH). 

b^ 3-Cliloro-4-ftetrahvdrbfuran-2-vlmeflioxv^bromobenzene, 

Prepared by the method of Example 42 (b) using 2-chloro-4-bromophenol and . 
tetrahydrofurfuryl bromide. 

NMR (DMS0-D6) 1.7-1.9 (m, 4H), 3.7 (m, 2H), 4.0 (m, 2H), 4.15 (m, IH), 7.1 (d, 

IH), 7.4 (m, IH), 7.6 (d, IH). 

Example 73 

2-[(Aminocarbonvnamino1-5"{4-(tetrahvdrofuran-2-vlmethoxv1phenvU-3" 
thiophenecarboxamide 

a) The title compound was prepared from 4-(tetrahydrofuran-2-ylmethoxy)- 
bromobenzene by the method of Example 22 except that the crude solid was purified by 
preparative hplc. 
MS (ES) 362 (M+H)"*". 

^H NMR (DMS0-D6) 1.65-2.0 (m, 4H), 3.7 (m, 2H), 3.95 (m, 2H), 4.15 (m, IH), 6.85 (m, 
2H), 6.95 (d, 2H), 7.2 (m, IH), 7.4 (d, 2H), 7.55 (s, IH), 7.6 (m, IH), 10.92 (s, IH). 



h) 4-fTetrahvdrofuran-2-vlmethoxy)-bromobenzene 
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Prepared by the method of Example 42 (b) using 4-bromophenol and tetrahydrofurftiiyl 
bromide. 

MS(ES)255(M-H)'. 

NMR (DMS0-D6) 1.6-1.95 (m, 4H), 3.7 (m, 2H), 3.9 (m, 2H), 4.1 (m, IH), 6.9 (d, 

2H),7.4(d,2H). 

Example 74 

2-rfAmino(aibonvnaminQl-5-r('6-cvclQpropvlmethv lthioVvridin-3-vl1-3- 
thiophene fiarhnxamide 

a) The title compound was prepared from 5-bromo-2-cyclopropylmethylthio-pyridine in 
a similar manner to Example 10. 

MS (ES) 349 (M+H)"^. 

NMR (DMS0-D6) 0.27 - 0.38 (m. 2H), 0.49 - 0.62 (m, 2H), 1 .04 - 1.21 (m, IH), 3.12 
(d, 2H), 7.00 (bs, IH), 7.33 (d, IH), 7.34 (bs,l.H), 7.69 (bs, IH), 7.75 (dd, IH), 7.78 (s, 
lH),8.59(d,lH), 11.03 (s,lH). 

b) 5-Bromo-2-cvclopropvlmethvlthio-pvridine 

Prepared from 2,5-dibromopyridine and cyclopropyhnethane thiol by the method of 
Example 10(b). 
MS (EI) 244 (M)"^ 

^H NMR (DMS0-D6) 0.25 - 0.34 (m, 2H), 0.54 - 0.62 (m, 2H), 1.02 - 1.22 (m, IH), 3.09 
(d, 2H), 7.07 (d, IH). 7.56 (dd, IH), 8.45 (d, IH). 

Rvflmple 75 



?- ff Anninnp.arV.»nYl)»niirtn 1-SI4-r2-('2-methoxvethoxv '>ethoxv1-3-methvlphenvn-3- 
thiophenecarboxamide 
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a) The title compound was prepared from 4-bromo-[2-(2-methoxyethoxy)ethoxy]-2- 

methylbenzene in a similar manner to Example 9 (e). 

MS(ES)394(M+H)"^. 

NMR (DMS0-D6) 10.92 (s, IH), 7.60 (bs, IH), 7.52 (s, IH), 7.21-7.30, (m, 2H), 7.21 
(bs, IH), 6.94 (d, IH), 6.89 (bs, 2H), 4.10 (m, 2H), 3.72 (m, 2H), 3.59 (m, 2H), 3.44 (m, 
2H),3.23 (s, 3H), 2.15 (s, 3H). 

(h) 4-Bromo-|"2-(2-methoxvethoxv'>ethoxv1-2-methvIbenzene 

Prepared by the method of Example 42 (b) from 4-bromo-2-methylphenol and 

2-(2-methoxyethoxy)ethyl tosylate. 

MS (EI) 288 (M^). 

^H NMR (CDCI3) 7.10-7.18 (m, (2H), 6.68 (d, IH), 4.09 (t, 2H), 3.87 (t, 2H), 3.71 (m, 
2H), 3.55 (t, 2H), 3.38 (s, 3H), 2.20 (s, 3H). 

Example 76 

2-rfAminocarbonvnaminol-5-(3-chloro-4-r2-(2-metfaoxvethoxv)ethoxv1phenvU-3-. 
tfaiophenecarboxamide 

a) The title cx)mpoiind was prepared from 4-bromo-2-chloro-[2-(2- 
methoxyethoxy)ethoxy]benzene.in a similar manner to Example 9 (e). 
MS (ES) 414 (M+H)"^. 

^H NMR (DMS0-D6) 10.94 (s, IH), 7.66 (s, IH), 7.59 (bs, IH), 7.52 (d, IH), 7.36, (m, 
IH), 7.28 (bs, IH), 7.16 (d, IH), 6.93 (bs, 2H), 4.18 (m, 2H), 3.76 (m, 2H), 3.60 (m, 2H), 
3.44 (m, 2H), 3.23 (s, 3H). 

V) 4-BrQmo-2-chloro-r2-(2-methoxvethoxv'^ethoxv1ben2ene 

Prepared from 4-bromo-2-chlorophenol and 2-(2-methoxyethoxy)ethyl tosylate by the 

method of Example 42 (b). 

MS (EI) 310 (M^). 
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NMR (CDCI3) 7.49 (d, IH), 7.24-7.32 (m, 2H), 6.81 (d, IH), 4.17 ft 2H), 3.89 (t, 2H), 
3.73 a 2H), 3.56 (t, 2H), 3.39 (s, 3H). 

Example 77 

2-ffAininocarbonvl)amino1-S-r2-f4-methvlpiperazinvlmeth^ 
thiophenecaiboxamide 

a) 2-[(AininocarbonyI)ainino]-5-[2-fonnylphenyl]-3-thiophenec^^ (0.1 g) and 

sodiirai tri-acetoxyT)orohydride (0.1 g) were mixed with tetrahydrofuran (10 ml). 
N-Methylpiperazine (0.04 g) was added and the mixture stirred at room temperature for 
18 h. Separation was achieved using cation exchange chromatography eluting with 
ammonia/methanol/dichloromethane mixtures. This gave the title compound (0.07 g). 
MS (ES) 374 (M+H)"*". 

NMR (DMS0-D6) 2.2 (s, 3H), 2.35 (m, 4H), 3.3 (m, 4H), 3.5 (s 2H), 6.8 (bs, 2H), 7.2 - 
7.5 (m, 6H), 7.7 (bs IH), 1 1.0 (s, IH). 

fb) 2-rfAniinocarbonvnainino1-5-f2-fonnvlphenvll-3-thiophenecarboxainide 
Prepared from 2-formylphenyl boronic add in a sinular manner to Example 9 (e). 
MS (ES) 290 (M+H)"^. 

NMR (DMS0-D6) 7.0 (bs, 2H), 7.35 (bs, IH), 7.4 (s, IH), 7.5 (td, IH), 7.6 (dd, IH), 
7.7 (td, IH), 7.8 (bs, IH), 7,9 (dd, IH), 10.1 (s, IH), 11.1 (s, IH). 

Example 78 

2-ffAminocarbonvnaTniT^n]-S>f2-f4-isopropvlpipera2invhnethvnphenvlV3- 
thiophenecarboxamide 



The titie compound was prepared from N-isopropylpiperazine in a similar manner to 
Example 77 (a). 
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MS(ES)401(M+H)"^. 

NMR (DMS0-D6) 1.0 (d, 6H), 2.3 - 2.4 (m, 8H), 3.5 (s 2H), 6.9 (bs, 2H), 7.25 - 7.4 
(m, 5H), 7.45 (m, IH), 7.65 (bs IH), 11.0 (s. 1H)\ 

Example 79 

2-|'(Aininocarbonvnaiiiinol-S*r2-(4-NbutvlQxvcarboavlpiper^ 
thiophenecarboxamide 

The title compound was prepared from N-Nbutyloxycarbonylpiperazine in a similar 

maimer to Example 77 (a). 

MS(ES)460(M+H)^ 

NMR (DMS0-D6) L4 (d, 9H), 2.3 (m, 4H), 3.5 (s 2H), 6.9 (bs, 2H), 7.2 - 7.5 (m, 6H), 
7.65 (bs IH), 11.0 (s,lH). 

Example 80 

2-rfArdnocarbonvnaminQ]-5-f4-fpvirolidinvlmeihvnphenvl1&ioph^ 

a) The title compound was prepared from l-(4-bromobenzyl)pyrrolidine in a similar 
manner to Example 1 0 (a). 
LCMS (ES) 345 (M+H)"^. 

NMR (DMS0-D6) 1.70 (s, 4H), 2.53 (s, 4H+DMS0), 3.62 (s, 2H), 6.90 (s, 2H), 7.25 
(m, IH), 7.30 (d, 2H), 7.45 (d, 2H), 7.62 (m, IH), 7.69 (s, IH), 10.97 (s, IH). 

V) 1 -f 4-BromobenzvnDvrrolidine 

Prepared in a similar manner to Example 43 (b) but using pyrrolidine. 
MS (ES) 240/242 (M+H)"^. 

^H NMR (DMS0-D6) 1,65 (m, 4H), 2.38 (m, 4H), 3.50 (s, 2H), 7.22 (m, 2H), 7.45 (m, 
2H). 
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Example 81 

2"ffAininocarbonvnainino1"5-r2-f2-f4.4Hiifluoropiperidm^ 
thiophenecarboxamide 

a) The title compound was prepared from 4,4-difluoro-(2-(2- 
bromophenoxy)ethyl)piperidme in a similar manner to Example 9 (e). 
MS (ES) 425 (M+H)"^. 

NMR (DMS0-D6) 1.9 (m, 4H), 2.7 (m, 4H), 2.9 (t, 2H), 4.2 (t, 2H), 6.9 (bs, 2H), 7.0 ft 
IH), 7.1 (d, IH), 7.2 (m, 2H), 7.6 (m, 2H), 7.75 (s, IH), 1 1.0 (s, IH). 

4,4-Difluoro-( 2"(2-bromophenoxv')ethvl)piperidine 
2-(2-Bromophenoxy)ethyl tosylate (1,86 g), 4,4-difluoropiperidine (0.73 g) and potassium 
carbonate (0.97 g) were mixed with dimethylformamide (30 ml) and heated to 60 °C for 
1 8 h. The mixture was cooled and added to water (300 ml). The mixture was extracted with 
diethyl ether (x3), dried and evaporated. Purification was achieved using cation exchange 
chromatography eluting with ammonia/metiianol/dichloromethane mixtures yielding ,4- 
difluoro-(2-(2-bromophenoxy)ethyl)piperidine (0.77 g). 
MS (ES) 321 (M+H)^. 

NMR (DMS0-D6) 1.8-2.1 (m, 4H), 2.7 (m, 4H), 2.8 (t, 2H), 4.1 (t, 2H), 6.9 (td, IH), 
7.1 (dd, IH), 7.3 (td, IH), 7.55 (dd, IH). 

c) 2''f2*Brombphenoxv^ethvl tosvlate 

2-(2-Bromophenoxy)ethanoI (17.4 g) was dissolved in dichloromethane (250 ml) and 
cooled to 0 °C. Triethylamine (9.7 g) was added along with tosyl chloride (18.3 g). The 
mixture was stirred for 2 h, then added to water (500 ml). The organics were washed twice 
with 2N hydrochloric acid and dried. Separation was achieved using silica chromatography 
eluting with hexane/ethyl acetate mixtures. This gave 2-(2-bromophenoxy)ethyl tosylate 
(14.4g). 
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NMR (DMS0-D6) 2.4 (s, 2H), 4.3 (t, 2H), 4.35 (t, 2H), 6.9 (td, IH), 7.0 (dd, IH), 7.3 
(td, IH), 7.5 (d, 2H), 7.6 (dd, IH), 7.8 (d, 2H). 

d) 2-(2-BromoDhenoxv)ethanol 

Potassium carbonate (23.8 g) and 2-bromophenol (14.9 g) were mixed with 
dimethylformamide (150 ml). 2-Bromoethanol (12.9 g) was added and the mixture heated 
to 50 for 18 h. The mixture was cooled and added to water (1500 ml). The product was 
extracted into diethyl ether (x3) and washed twice with dilute sodixun hydroxide solution. 
Evaporation gave 2-(2-bromophenoxy)eflianol (17.4 g). 

NMR (DMS0-D6) 3.75 (m, 2H), 4.0 (t, 2H), 4.9 (t, IH), 6.8 (t, IH), 7.1 (d, IH), 7.3 (d, 
IH), 7.55 (d, IH). 

Example 82 

2-ffAminocarbonvl^aiT iinn] -5-f2-f2-f33"difluoropvn:oUdm-l-vDethoxvVhm^ 
thiophenecarboxamide 

a) The title compound was prepared from 3,3-difluoro-(2-(2- 
bromophenoxy)ethyl)pyrrolidine in a similar manner to Example 9 (e). 
MS(ES)411 (M+H)^ 

NMR PMS0-D6) 2.2 (m, 2H), 2.9 (t, 2H), 3.0 (m, 4H), 4.2, (t, 2H), 6.9 (bs, 2H), 7.0 
(t, IH), 7.15 (d, IH), 7.2 (m, 2H), 7.6 (m, 2H), 7.8 (s, IH), 1 1,0 (s, IH). 

b^ 3.3-Difluoro-f2-(2-bromophenoxv^ethvnpvrrolidine 

Prepared from 3,3-difluoropyrrolidine in a similar manner to Example 81 (a). 

MS(ES)307(M+H)^ 

^H NMR PMS0-D6) 2.2 (m, 2H), 2.9 (m, 4H), 3.1 (t, 2H), 4.1, (t, 2H), 6.9 (td, IH), 7.1 
(dd, IH), 7.3 (td, IH), 7.6 (dd, IH). 
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Example 83 

3- ffAininocaibonvDaininoV5-r4-(morDholm-4-vlmefc^^ 

a) The title compound was prepared from 3-amino-5-[4-(morpholin-4- 
ylmethyl)phenyl]thiophene-2-carboxamide in a similar maimer to Example 9(b). 
MS (ES) 361 (M+H)"^. 

NMR (DMS0-D6) 2.35 (m, 4H), 3.5 (s, 2H), 3.55 (m, 4H), 6.55 (brs, 2H), 7.4 (m, 
3H), 7.55 (d, 2H), 8.2 (s, IH), 10.03 (brs, IH). 

b) 3"r4-(Mon)holin-4-vlmethvl)phenvll-3-oxopropanenitrile 

(i) To a solution of methyl 4-bromomethylben2oate (14.75 g) in dimethylformamide 

(50 ml), cooled to 5 was added rapidly moipholine (13.8 ml). The mixture was stirred 
at room temperature for 2 h. The mixture was partitioned between diethyl ether and water. 
The organic layer was washed with water, dried (MgS04), evaporated and purified by 
column chromatography eluting with ethyl acetate / £yo-hexane (20:80) to give methyl 

4- (morpholin-4-ylmethyl)ben2oate (14.13 g)asan oil. 

(ii) To a solution of acetonitrile (1 .35 ml) in tetrahydrofuran (80 ml), cooled to 5 "^C, was 
added sodium hydride (0.94 g, 60% dispersion in oil). The mixture was stirred for 30 
minutes before the addition of a solution of methyl 4-(morpholin-4-yhnethyl)beh2oate 
(5.53 g) in tetrahydrofuran (20 ml). The resulting mixhire was heated to 70 ""C for 5 h. The 
mixture was cooled, quenched with saturated ammonium chloride (20 ml) and extracted 
with ethyl acetate. The organic extracts were dried (MgS04) and evaporated to give a gum 
which was purified by column chromatography eluting with a 20-100% ethyl acetate / iso- 
hexane gradient to give 3-[4-(morpholin-4-yhnethyl)phenyl]-3-oxopropanenitrile (0.97 g). 
MS (ES) 245 (M+H)^. 

NMR (CDCI3) 2.45 (m, 4H), 3.55 (s, 2H), 3.7 (m, 4H), 4.05 (s, 2H), 7.5 (d, 2H), 7.9 
(d,2H). . 
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c) c£y//ran5-2-Cvano-l"r4-(morpholin'4-vlmethvnph^ 4-methvlben2ene 
sulphonate 

To a solution of 3-[4-(morpholm-4-ylinethyl)phenyl]-3-oxopiopanemt^ (0.96 g) in 
tetrahydrofiiran (12 ml) was added sodium hydride (190 mg, 60% dispersion in oil) and the 
resulting mixture was stirred at room temperature for 1 h. A solution of p-toluenesulphonyl 
chloride (0.9 g) in tetrahydrofiiran (20 ml) was added and the resulting mixture was stirred 
at room temperature for 3 h. The reaction was quenched with water and extracted with 
ethyl acetate. The organic extracts were dried (MgS04) and evaporated to give a gum, 
which was purified by column chromatography eluting with ethyl acetate / isohexane 
(50:50) to give a cis/trans mixture of 2-cyano-l-[4-(morpholin-4-ylmethyl)phenyl] ethenyl 
4-methylbenzenesulphonate (0.94 g) as an oil. 
MS (ES) 399 (M+H)^ 

d) cf5//7'an5-2-f(2"Cvano-l-r4-fmorpholin-4'Vlmethvl)phenvl1ethenvUtMo')acetai^ 
To a solution of the above cis/trans mixture of 2-cyano-l-[4-(morpholin-4- . 
ylmethyl)phenyl] ethenyl 4-methylben2enesulphonate (940 mg) in acetonitrile (20 ntil) was 
added freshly prepared thioacetamide (430 mg) followed by triethylamine (0.75 ml). The 
resulting mixture was stirred at room temperature for 18 h. Further amounts of 
thioacetamide (660 mg) and triethylamine (1 .5 ml) were added and the resulting mixture 
was stirred for a further 3 h. The mixture was evaporated and the resulting gum was 
purified by column chromatography eluting with a 1-8% methanol / dichloromethane 
gradient to give a cis/trans mixture of 2-({2-cyano-l-[4-(mo^pholin-4- 
ylmethyl)phenyl]ethenyl}fl^io)acetaInide (712 mg) as a gum. 
MS(ES)318(M+H)^ 

3"Ainino-5-r4-fmorDholin-4-vlmethvnphenvllthiophene-2"Carfaoxamide 
To a suspension of cii/franj-2-({2-cyano-l-[4-(morpholin-4- 

ylmethyl)phenyl]ethenyl}thio) acetamide (705 mg) in tetrahydrofiiran (15 ml) was added 
potassiimi t-butoxide (250 mg) and the resulting mixture was stirred at room temperature 
for 18 h. The mixture was poured into 50% brine and extracted with ethyl acetate. The 
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organic layer was dried (MgS04) and evaporated to give a gum, which was purified by 
column chromatography eluting with a 1-8% methanol / dichloromethane gradient to give 
3-amino-5-[4-(morpholin-4-yhnethyl)phenyl]- thiophene-2-caiboxamide (161 mg). 
MS(ES)318(M+H)^ 

NMR (DMS0-D6) 2.35 (m, 4H), 3.5 (s, 2H), 3.6 (m, 4H), 6.45 (s, 2H), 6.85 (s, 2H), 
6.9 (s, IH), 7.35 (d, 2H), 7.5 (d, 2H). 

Example 84 • 

3-rfAminocarbonvl)flniinn]-5-f4-fci;y'-2.6-dimethvlmorpholin-4- 
vhnethvl)phenvllthiophene-2-carboxamide 

a) The title compoimd was prepared firom 3-amino-5-[4-(c/5-2,6-dimethylmorphoiin-4- 
yhnethyl)phenyl]thiophene-2-carboxamide in a similar manner to Example 9 (b). 
MS(ES)389(M+H)^ 

NMR (DMS0-D6) 1.0 (d, 6H), 1.65 (t, 2H), 2.7 (d, 2H), 3.45 (s, 2H), 3.75 (m, 2H), . 
6.6 (brs, 2H), 7.35 (d+s, 4H), 7.55 (d, 2H), 8.2 (s, IH), 10.03 (brs, IH). 

b'^ 3"Amino-5-r4-fcis-2.6-dimethvlmorDholin-4-vlmethv»phenvlltM^ 

Prepared in a similar manner to Example 83 (b-e) using cis 2,6-dimethyknorpholine. 

MS (ES) 346 (M+H)"^. 

^HNMR(DMS0-D6) 1.1 (d, 6H), 1.8 (t, 2H), 2.7 (d, 2H),3.5 (s, 2H), 3.7 (m, 2H), 5.2 (s, 
2H), 5.7 (s, 2H), 6.8 (s, IH), 7.35 (d, 2H), 7.5 (d, 2H). 

Example 85 



2-|'(Aminocaibonvl^aminoT--5-r4-fcis-2,6»dimethvlmorpholin-4- 
vlmethvnphenvl1thiopliene-3-carboxamide 
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a) The title compound was prepared from iV-(4-bromobeQzyl)-cis-2,6-dimethylmorpholine 
in a similar manner to Example 10 (a). 
MS (ES) 389 (M+H)*. 

^HNMR (DMS0-D6) 1.0 (d, 6H), 1.65 (t. 2H). 2.7 (m, 2H), 3.4 (s, 2H), 3.55 (m, 2H), 7.0 
(brs, 2H), 7.3 (m, 3H), 7.5 (d, 2H), 7.7 (s, IH), 7.7 (brs, IH), 1 1.0 (s, IH). 

b')iV^(4-BromobenzvlVcis-2.6-dimethvlmorDholine 

The compound was prepared in a similar manner to Example 43 (b). 

MS(ES)284,286(M+H)^ 

^HNMR (CDCI3) 1.15 (d, 6H), 1.7 (t, 2H), 2.65 (d, 2H), 3.4 (s, 2H), 3.7 (m, 2H),.7.2 (d, 
2H), 7.45 (d, 2H). 

Example 86 

r 

2-rfAminocarbonvnamino1-5-ff6-(4-morpholino)met^^^ 
carhnyamide 

a) The title compound was prepared from 5-bromo-2-[(4-moipholino)mefliyl]pyridine in a 
similar manner to Example 9(e). 

MS (ES) 362 (M+H)^. 

NMR (DMS0-D6) 2.4 (m, 4H), 3.6 (s, 2H), 3.6 (m, 4H), 7.0 (brs, 2H), 7,3 (brs, IH), 
7.45 (d, IH), 7.7 (brs, IH). 7.8 (s, IH), 7.85 (dd, IH), 8.65 (d, IH), 11.0 (brs, IH). 

b) 5-BromO'2-r(4-morpholino)methvnpvridine 

To a solution of 5-bromopyridine-2-carboxaldehyde (0.88 g) in anhydrous dichloroetbane 
(20 ml) was added morpholine (0.48 ml), followed by glacial acetic acid (0.29 ml) and 
sodium triacetoxyborohydride (1.49 g). The resulting mixture was stirred at room 
temperature for 2 h. The mixture was quenched with saturated sodium bicarbonate (20 ml) 
and stirred for 30 minutes. The mixture was extracted with ethyl acetate, dried (MgS04) 
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and evaporated to give a gum, which was purified by column chromatography eluting with 
ethyl acetate / iso-hexane (1:1) to give a colourless oil (1.035 g). 
MS (ES) 257,259 (M+H)^ 

NMR (CDCI3) 2.5 (m, 4H), 3.6 (s, 2H), 3.7 (m, 4H), 7.35 (d, IH), 7.75 (dd, IH), 8.6 
(d, IH). 

Example 87 

2"rfAniinocarbonvl)amino]-5-r4-f8-oxa-3-azabicvclor3.2.11oct-3- 
vlmethyDphenvntfaiopliene-S-carboxamide 

a) The title compound was prepared from 3-(4-bromobenzyI)-8-oxa-3- 
.azabicyclQ[3.2.1]octane in a similar manner to Example 9(e). 
MS (ES) 387 (M+H)^ 

NMR (DMS0-D6) 1.7 (m, 2H), 1.85 (m, 2H), 2.15 (m, 2H), 3.3-3.45 (m, 4H), 4.15 (d, 
2H), 6.95 (brs, 2H), 7.3 (d, 2H), 7.3 (brs, IH), 7.5 (d, 2H), 7.7 (brs+s, 2H), 10.95 (brs. IH). 

b^ 3"f4-BromobenzvlV8-oxa-3-azabicvclor3.2.noctane 

This compound was prepared in a similar maimer to example 43(b) but using 8-oxa-3- 
azabicyclo[l2. Ijoctane. 
MS (ES) 282 (M+H)^. 

NMR (CDCI3) 1.9 (m, 2H), 1.95 (m, 2H), 2.3 (d, 2H), 2.5 (d, 2H), 3.4 (s, 2H), 4.3 (m, 
2H), 7.2 (d, 2H), 7.4 (d, 2H). 

Example 88 



2-f(AminocarbonynaminoV543-fmorpholm-4-vlmethvl^'4-isobntoxvph m^^ 
carboxamide 
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a) The title compound was prepared firom 4-(5«bromo-2-isobutoxyben2yl)moipholine in a 

similar manner to Example 9(e). 

MS(ES)433(M+H)^ 

NMR (DMS0-D6) 1.0 (d, 6H), 2.05 (m, IH), 2.4 (m, 4H, ), 3.5 (s, 2H), 3.55 (m, 4H), 
3.75 (d, 2H), 6.9 (brs, 2H), 7.0 (d, IH), 7.2 (brs, IH), 7.35 (dd, IH), 7.45 (d, IH), 7.55 
(s,lH), 7.7 (brs, IH), 10.9 (brs,lH). 

b") 4-(5-Bromo-2-isobutoxvbenzvl)morpholine 

To a solution of 5-bromo-2-isobutoxybOTzaldehyde (2.46 g) in 1,2-dichloroefliane (40 ml) 
was added moipholine (0.96 ml) and acetic acid (0.57 ml). The mixture was stirred for 30 
minutes before the addition of sodium triacetoxyborohydride (3.04 g). The resxjlting 
mixture was stirred at room temperature for 3 h. The reaction was quenched with saturated 
sodium bicarbonate (30 ml) and stirred for 30 minutes before extraction with ethyl acetate. 
The organic extracts were dried (MgS04) and evaporated to give an oil, which was purified 
by column chromatography eluting with ethyl acetate / zja-hexane (20:80) to give 
4-(5-bromo-2-isobutoxyben2yl)morpholine (2.88 g) as an oil. 
MS (ES) 328 (M+H)"*". 

NMR (CDCI3) 1.05 (d, 6H), 2.1 (m, IH), 2.5 (m, 4H), 3.5 (s,.2H), 3.7 (m, 6H), 6.7 (d, 
IH), 7.3 (m, IH), 7.5 (m. IH). 

c) 5-Bromo»2«isobutoxvbeDzaldehvde 

To a solution of 5-bromo-2-hydroxybenzaIdehyde (7.63 g) in dimethylformamide (40 ml) 
was added anhydrous potassium carbonate (15.7 g) followed by l-bromo-2-methylpropane 
(6.2 ml). The resulting mixture was heated to 70 °C for 1 8 h. The mixture was partitioned 
between water and ethyl acetate. The organic layer was washed with 2N sodium 
hydroxide, dried (MgSO^) and evaporated to give an oil which was purified by colunm 
chromatography eluting with ethyl acetate / wo-hexane (10:90) to give 5-bromo-2- 
isobutoxybenzalddiyde (9.52 g) as an oil. 
MS (ES) 256 (M+H)^. 
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NMR (CDCI3) 1.1 (d, 6H), 2.2 (m, IH), 3.85 (d, 2H), 6.9 (d, IH), 7.6 (dd, IH), 7.9 (d, 
IH), 10.45 (brs, IH). 

Example 89 

2-ffAiiimocarbonvDfln iino] -5-[3-(morpholin-4-vlmethvl)^^ 

The title compound was prepared ftom N-(3-bromobenzyl)morpholiiie in a similar manner 
to Example 43 except that the product was adso Aed on to reverse phase silica and eluted 
with water/acetonitrile/trifluoroacetic acid to give a cream solid (120 mg). 
MS (ES) 361 (M^H)\ 

NMR (DMS0-D6) 2.37 (brs,4H), 3.47 (s,2H), 3.59 (brs,4H), 6,99 (brs,2H), 7.17 
(d,lH), 7.34 (t+brs,2H), 7.42 (d^lH), 7.47 (s,lH), 7.74 (s,2H), 1 1.02 (s,lH). 

Example 90 

24(AminQcaT^nnYl)ani mo1-5-f4-(r2-fmethoxvmeflivl)morpholin^ 
vnmethvl)phenvDthiophene-3-carboxamide 

The title compound was prepared from 4-(4-bromobenzyl)-2-(methoxymethyl)morpholine 
(0.7 g) in a similar manner to Example 43 to give the product as a light brown solid 
(28 mg). 

MS (ES) 405 (M+H)"^. 

NMR (DMS0-D6) 1.80 (t,lH), 2.04 (m,lH), 2.64 (m;2H), 3.19 (s,3H), 3.20-3.40 
(m,2H), 3,40-3.57 (m,4H), 3.74 (d,lH), 6.92 (brs,2H), 7.26 (brs,lH)! 7.29 (d,2H), 7.47 
(d.2H), 7.68 (brs,lH), 7.70 (s,lH), 10:97 (s,lH). 

4-f4-Bromobenzvl)-2'fmethoxvmethvnmorpholine 

2-(Methoxymethyl)morpholine (1 g), anhydrous potassium carbonate (2.1 g), l-bromo-4- 
(bromomethyl)benzene (1.91 g) and dimethylformamide (30 ml) were stirred at ambient 
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temperature for 48 h, evaporated, and the residue purified by column chromatography 
using a gradient of ether/isohexane; 0/100 to 100/0, 1/9 MeOH/dichloromethane and 
finally 2M ammonia in mefhanol to give the product as a solid (0.7 g). 

MS (ES) 300 (M+H)"^. 

^HNMR(CDCl3) 1.89 (t,lH), 2.11 (m,lH), 2.58 (m,2H), 3.28 (s,3H), 3.30 (m,2H), 3.37 
(s,2H), 3.60 (m,2H), 3.81 (m,lH), 7.12 (d,2H), 7.36 (d,2H). 

Example 91 

2-rfAminocarbonvnaminoV5-r3-fluoro-4-(morDholin-4-vhnethvn 
carboxamide 



. a) 4-(4-Bromo-2-fluorobenzyl)morpholine (1 .2 g) was stirred in tetrahydrofuran (25 ml) 
under argon and the mixture cooled to -70 °C. n-Butyl lithium (4.1 ml, 1.6M solution in 
hexane) was added dropwise over 20 minutes and the mixture was stirred for a fiirfher 
30 minutes at -70 °C. Triisopropylborate (1.52 ml) was then added in one portion and the 
reaction mixture was allowed to waim to room temperature over 2 h, then concentrated in 
vacuo. 1,2-Dimethoxyethane (45 ml) was added to the residue and the mixture was purged 
with a stream of argon. 2-[(Aminocarbonyl)amino]-5-bromo-3-thiophenecaiboxamide 
(0.385 g) was then added, followed by saturated aqueous sodium hydrogen carbonate 
(5 ml) and Pd(PPh3)4 (100 mg). The mixture was stured at 85 ""C under argon for 18 h. 
After cooling, the solvent was removed in vacuo and the residue was partitioned between 
2M aqueous sodium hydroxide (50 ml) and dichloromethane (50 ml). The aqueous layer 
was extracted fiirther with dichloromethane (50 ml) and the compoxmd was isolated by 
neutralisation of the basic aqueous phase, followed by filtration, washing with water and 
drying of the resulting precipitate to give the product as a brown solid (370 mg). 
MS (ES) 379 (M+H)^. 

NMR (DMS0-D6) 2.38 (t,4H) 3.50 (s,2H), 3.55 (t,4H), 6.95 (brs,2H), 7.25 (s,lH), 7.30 
(d,2H), 7.39 (t,lH), 7.62 (brs,lH), 7.79 (s,lH), 10.98 (brs,lH). 
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h) 4-f4-Bromo-2'fluorobenzvl>morpholine 

4-Bromo-2-fliiorobenzyl bromide (3.0 g) and morpholine (2.15 ml) were stirred in 
dimettiylformamide (30 ml) at ambient temperature for 18 h. The mixture was partitioned 
between diethyl ether (80 ml) and water (80 ml). The aqueous phase was extracted further 
with diethyl ether (80 ml) and the combined organic phases were dried (magnesium 
sulfate) and concentrated in vacuo. The residue was purified by column chromatography, 
eluting with a gradient of 0-30% ethyl acetate/feo-hexane to give the product as a 
colourless oil (2.92 g). 
MS (ES) 274 (M+H)^. 

^HNMR (DMS0-D6) 2.35 (t,4H), 3.48 (s^H), 3.55 (t,4H), 7.38 (q,2H), 7.49 (d,lH). 

Example 92 

2-rfAnttinocarbonvl)aminoVS-f3-chlorO'4-(morpholiQ-4-vlmethvDphenvlW 
carboxamide 

a) The title compound was prepared from 4-(4-bromo-2-chlorobenzyl)morpholine in a 
similar manner to Example 9 1 (a) to give a brown solid (270 mg). 

MS (ES) 395 (M+H)"^. 

NMR (DMS0-D6) 2.40 (m,4H) 3.51 (s,2H), 3.57 (m,4H), 6.97 (brs,2H), 7.30 (brs,lH), 
7.43 (d,lH), 7.48 (d,lH), 7.55 (s,lH), 7.62 (brs,lH), 7.80 (s,lH), 10.97 (s,lH). 

b) 4-f 4-Bromo-2-chlorobenzvnmorpholine 

The title compound was prepared from 4-bromo-l-(bromomethyl)-2-chlorobenzene in a 
similar manner to Example 91 (b) except that the residue was purified by column 
chromatography, eluting with a gradient of 0-20% ethyl acetate/fco-hexane to give the 
product as a colourless oil (1 .20 g). 
MS (ES) 290 (M+H)^. 

NMR (DMS0-D6) 2,40 (t,4H), 3.50 (s,2H), 3.57 (t,4H), 7.42 (d,lH), 7.53 (d,lH), 7.69 

(s,lH). 
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4-Bromo- 1 -fbromomethvl V2*chlorobenzene 
4-Bromo-2-chlorotoluene (7.02 g) and iV"-bromosuccininiide (6.07 g) was stirred in 
chlorobenzene (50 ml) under ultraviolet light at 100 for 1 8 h. The reaction mixture was 
filtered and the filtrate was concentrated in vacuo. The residue was purified by medium- 
pressure liquid chromatography, eluting with iyo-hexane, to give a colourless oil (2.65 g). 
MS (EI) 282 M^. 

NMR PMS0-D6) 4.70 (s,2H), 7.58 (s,2H), 7.78 (s,lH). 

Example 93 

2~f(AniinocarboDvnaniino1-5-(4-r(4,4-difluoropiperidin-l-yl)methyl1phenvUtM 
carboxamide 

a) 4,4-Difluoro-l-(4-bromobenzyl)piperidine (0.8 1 g) was stirred in tetrahydrofurau 
(20 ml) under argon, and tiie mixture cooled to --65 °C. n-Butyl lithium (2.66 ml, 1 .6M 
solution in hexane) was added dropwise over 20 minutes and Ae mixture was stirred for a 
fiirther 30 minutes at -65 °C. Triisopropylborate (1.31 ml) was then added in one portion 
and the reaction mixture was allowed to warm to room temperature over 2 L, then 
concentrated in vacuo. 1,2-Dimethoxyethane (25 ml) was added to the residue and mixture 
was purged with a stream of argon. 2-[(Aminocarbonyl)amino]-5-bromo-3- 
thiophenecarboxamide (0.250 g) was then added followed by saturated aqueous sodium 
hydrogen carbonate (5 ml) and Pd(PPh3)4 (100 mg). The mixture was stirred at 80 °C 
under argon for 18 h. After cooling, the solvent was removed in vacuo and the residue was 
partitioned between 2M. aqueous sodium hydroxide (15 ml) and dichloromethane (15 ml). 
The solid remaining undissolved at the interface was collected by filtration, washed with 
water and dichloromethane and dried to give the product as a grey solid (0.243 g). 
LCMS(ES)395(M+H)^ 

^HNMR (DMS0-D6) 1.90 (m, 4H), 2.50 (m, obscured), 3.50 (s, 2H), 6.90 (s, 2H), 7.25 
(m, 3H), 7.42 (d, 2H), 7.62 (s, IH), 7.68 (s, IH), 10.97 (s, IH). 
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b'^ 4,4-Difluoro-l-(4«bromobeDZvnpiperidine 

4-Bromobenzyl bromide (1.55 g) and 4,4-difluoropiperidine (1.50 g) were stirred in 
dimethylformamide (30 ml) for 18 h. The mixture was partitioned between diethyl ether 
(40 ml) and water (40 ml). The aqueous phase was extracted further with ether (40 ml) and 
the combined organic phases were washed with water (50 ml), dried (MgS04) and 
concentrated in vacuo to give the product as a white crystalline solid (1 .57 g). 
^HNMR(DMSO-D6) 1.90 (m, 4H), 2.45 (m, 4H obscured), 3.48 (s, 2H), 722 (d, 2H), 
7.50 (d,2H). 

Example 94 

2-f(AminocarbonvnaminQl'5-r4'a-(piperidin-l-vllethvnphenvnthioohene-3-caA 

a) The title compound was prepared from l-[l-(4-bromophenyl)ethyl]piperidine in a 
similar maimer to Example 93 (a) except that the compound was isolated by neutralisation 
of the basic aqueous phase with aqueous 6M HG, followed by filtration, washing with 
water and drying of the resulting precipitate to give a light brown solid 
(307 mg). 

MS (ES) 373 (M+H)"*". 

^HNMR (DMS0-D6) 1.35 (m, 5H), 1.50 (m, 4H), 2,45 (m, obscured), 3.55 (m, IH), 6.60 
(s, 2H), 7.12 (s, 2H), 7.30 (d, 2H), 7.45 (d, 2H), 7.60 (s, IH), 10.90 (s, IH). 

b^ l-ri-f^-BromophenvDethynpiperidine 

4-Bromoacetophenone (1.95 g), piperidine (0,97 ml) and titanium(IV) isopropoxide 

(3.64 ml) were stirred under argon at room temperature for 1 h. Ethanol (10 ml) was added, 

followed by sodium cyanoborohydride (0.41 g) and mixture stirred for 18 h. Water (2 ml) 

was then added and the mixture stirred for 20 minutes. The resulting inorganic precipitate 

was filtered off, washed with ethanol (20 ml) and the combined organic phase was 

® 

concentrated in vacuo, redissolved in tolu^e and purified by Bondelute 
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chromoatography, eluting with 0 - 20% ethyl acetate/wo-hexane to give the product as a 
pale yellow oil (1 .07 g). 
MS (ES) 268 (M+H)"^. 

NMR (DMS0-D6) 1.21 (d, 3H), 1.30 (m, 2H), 1.42 (m, 4H), 2.22 (m, 4H), 3.40 (q, 
IH), 7.20 (d,2H), 7.45 (d,2H). 

Example 95 

9-[fAmiTin carbonvnaminol-5-(4-rfl7?Vl-morDholin-4-vlethv 
caAoxamide 

a) The title compound was prepared from 4-[(lJ?)-l-(4-bromophenyl)ethyl]morpholine in a 
similar manner to Example 93 (a) except that the compound was isolated by neutralisation 
of the basic aqueous phase with aqueous 6M HCl, followed by filtration, washing with 
water and drying of the resulting precipitate to give a pale brown solid 

(278 mg). 

MS (ES) 375 (M+H)^. 

/h NMR (DMS0-D6) 1.22 (d, 3H), 2.25 (m, 2H), 2.40 (m, 2H), 3.30 (m, IH), 3.50 (m, 
4H), 6.90 (brs, 2H), 7.25 (m, 3H), 7.42 (d, 2H), 7,65 (m, 2H), 10.97 (s, IH), 

b) f 1 j;V4-r 1 4>BromophenvDethvl1morpholine 

(R)-(+)-l-(4-Bromophenyl)ethylamine (0.98 g), 2,2'-dibromodiethyl ether (1.36 g) and 
diisopropylethylamine (2.5 ml) were stirred in dimethylformamide (20 ml) under argon at 
100 °C for 18 h. The reaction niixture was allowed to cool to room temperature, then 
partitioned between diethyl ether (50 ml) and water (50 ml). The aqueous phase was 
extracted further with diethyl ether (50 ml) and the combined organic phases were washed 
witti water (100 ml), dried (MgSOO, concentated in vacuo, redissolved in toluene and 
purified by Bondelute® chromatography, eluting with 0 - 50% ethyl acetate/wo-hexane to 
give the product as a yellow oil (0.86 g). 
LCMS(ES) 270 (M+H)^ 
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*H NMR (DMS0-D6) 1.21 (d, 3H), 2.20 (m, 2H), 2.38 (m, 2H), 3.30 (m, IH), 3.50 (m, 
4H), 7.22 (d, 2H), 7.48 (d, 2H). 

Example 96 

2-f (AminocarbonvnaminQV5-f 4- 1 r4-(2"methoxvethvDpiperazin- 1 - 
vl]methvU phenvnthiQphene-3-caiboxamide 

a) The title compoimd was prepared from l-(4-bromobeiizyl)-4-(2- 
methoxyethyl)piperazine in a similar mamier to Example 93 (a) except that the compound 
was isolated by neutralisation of the basic aqueous phase with aqueous 6M HCl, followed 
by filtration, washing with water and drying of the resulting precipitate to give a light* 
brown solid (271 mg). 
MS(ES)418(M+H)^ 

^HNMR (DMSO-D6) 2.25 ^2.50 (m, obscured), 3.20 (s, 3H), 3.40 (m, 4H), 6.90 (brs, 
2H), 7.22 (m, 3H), 7.42 (d, 2H), 7.60 (brs, IH), 7.63 (s, IH), 10.96 (s, IH). 

b^ l-f4-Bromoben2vn-4-f2-methoxvethvnpiperazine 

4-Bromoben2yl bromide (2.0 g) and l-(2-methoxyethyl)pipera2ine (2.31 g) were stirred in 
dimethylformamide (30 ml) for 18 h. The mixture was partitioned between diethyl ether 
(30 mi) and water (30 ml). The aqueous phase was extracted further with ether (30 ml) and 
the conibined organics were washed with water (50 ml), dried (MgS04), concentrated in 
vacuo and purified by Bondelute chromatography, eluting with 0 - 100% ethyl 
acetate/wo-hexane followed by 10 - 50% methanol/ethyl acetate to give the product as a 
yellow oil (1.61 g). 

• NMR (DMS0-D6) 2.22-2.45 (m, lOH), 3.20 (s, 3H), 3.40 (m, 4H), 7.20 (m, 2H), 7.45 
(m, 2H). 
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7- [(Aminnr aT4innYl)aiTiinn ]-^-[4-rpiperidin-l-vlmelfavl'tohenvl1tMophen^ 

a) The title compound was prepared from l-(4-brQm6benzyl)piperidine in a similar manner 
to Example 93 (a) except that the compound was isolated by neutralisation of the basic 
aqueous phase with aqueous 6M HCl, followed by filtration, washing with water and 
drying of the resulting precipitate to give a pale brown solid (182 mg). 
LCMS (ES) 359 (M+H)"^. 

^HNMR (DMS0-D6) 1.40 (m, 2H), 1.50 (m, 4H), 2.42 (m, 4H), 3.50 (brs, 2H). 6.92 (m, 
2H), 7.28 (m, 3H), 7.45 (m, 2H), 7.65 (m, 2H), 10.98 (brs, IH). 

V) l-f4-Bromoben2vnpiperidine 

This compoimd was ptepaxed from piperidine in a similar maimer to Example 96 (b), 
giving the compound as a clear oil (1.22 g). 
MS(ES)254(M+H)"^. . . 

^HNMR (DMS0-D6) 1.35 (m, 2H), 1.45 (m, 4H), 2.22 (m, 4H), 3.38 (s, 2H), 7.20 (m, 
2H), 7.43 (m, 2H). 

Example 98 

2-ffAminocarbonvnamino1-5-{4-r(15!4.?)-2-oxa-5-a2abicvclor2.2.1TheDt-5- 
vlmeflivllphenvUthiophene-3-carboxamide 

a) The title compoimd was prepared from (15',45)-5-(4-bromoben2yl)-2-oxa-5- 
azabicyclo[2.2.1]heptane in a similar manner to Example 93 (a), as a pale brown solid (180 
mg). 

LCMS (ES) 373 (M+H)"*". 

^HNMR (DMS0-D6) 1.58 (m, IH), 1.80 (m. IH), 2.40 (d, IH), 2.70 (m, IH), 3.40 (s, 
IH). 3.50 (m, IH), 3.65 (m, 2H), 3.90 (d, IH), 4.32 (s, IH), 6.90 (brs, 2H), 7.22 (m, IH), 
7.30 (d, 2H), 7.42 (d, 2H), 7.62 (m, 2H), 10.96 (brs. IH). 
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h) a.y,451-5-f4-BromobenzvlV2-.oxa-S-a2abicvclor2.2. llheptane 
flS.4SV (+V2-A2a-5-oxabicyclo[2.2.I]heptane hydrochloride (1.26 g), 4-bromoben2yl 
bromide (2.32 g) and triefliylanime (3.88 ml) were stirred in dimethylfonnamide (30 ml) 
for 18 h. The mixture was partitioned between diethyl ether (60 ml) and water (60 ml) and 
the organic phase was washed further with water (60 ml), dried (MgS04), concentrated in 
vacuo and purified by Bondelute chromatography, eluting with 0 - 100% ethyl 
acetate//50-hexane to give the product as an orange oil (L91 g). 
MS (ES) 267 (M)^. 

NMR (DMS0-D6) 1.57 (m, IH), 1.78 (m, IH), 2.18 (m, IH), 2.65 (m, IH), 3.40 (s, 
IH), 3.50 (m, IH), 3.62 (m, 2H), 3.90 (d, IH), 4.30 (s, IH), 7.25 (d, 2H), 7.43 (d, 2H). 

Example 99 

5, (4-r(4-Acetvlpipera7iT^- 1 ••vl)Tnethvnpheny 1 } -9-f (amin ocarbonvl) aminn'|thiQ phene-3- 
carboxamide 

a) Bis-(pinacolato)diboron (1.23 g), potassium acetate (1.19 g) and dichloro[l,r-bis- 
(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct (59 mg) were added 
to a solution of l-acetyl-4-(4-bromoben2yl)pipera2dne (1.20 g) in dimefliylacetamide 
(20 ml) whilst purging with argon and the mixture stirred at 80 °C for 16 h, then allowed to 
cool to ambient temperature and 2-[(aminocarbonyl)amino]-5-bromo-3- 
thiophenecarboxamide (213 mg), saturated aqueous sodium bicarbonate solution (5 ml) 
and dichloro[l,l'-bis-(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct 
(59 mg) were added and the mixture was stirred at 90 °C for 18 h. After cooling, the 
solvent was removed in vacuo and the residue was partitioned between 2M aqueous 
sodium hydroxide (20 ml) and dichloromethane (20 ml). The aqueous phase was then 
extracted further with dichloromethane (2 x 20 ml) and neutralised with aqueous 6M HCl. 
The. resulting precipitate was filtered and purified using cation exchange chromatography 
eluting with ammonia/methanol/dichloromethane mixtures. This gave the title compound 
as a brown soUd (17 mg). 



wo 03/010158 



101 



PCT/SE02/01403 



LCMS (ES) 402 (M+H)"^. 

NMR (DMS0-D6) 1.95 (s, 3H), 2.30 (m, 4H), 3.40 (m, 4H), 3.45 (s, 2H), 6.90 (brs, 
2H), 7.25 (m, 3H), 7.42 (d, 2H), 7.62 (brs, IH), 7.65 (s,lH). 10.97 (brs, IH). 

b^ 1 -AcetvM-f 4-bromobeiizvnpiperazine 

This compound was prepared from l-acetylpiperazine in a similar manner to Example 96 
(b), giving the compound as a yellow oil (1.23 g). 

NMR (DMSO-D6) 1 .95 (s, 3H), 2.20 - 2.40 (m, 4H), 3.40 (m, 4H), 3.45 (s, 2H), 7.22 
(m, 2H), 7.50 (m, 2H). . 

Example 100 

2'\( AniinocarbonvUaniinoV5-r4-n .4-oxa2epan-4>vlmethvl)phenvllthiopliene-3- 
carboxamide 

a) The title compound was prepared from 4-(4-bromobenzyl)-l,4-oxa2epane in a similar 
manner to Example 93 (a) except that the compoxmd was isolated by neutralisation of the 
basic aqueous phase with aqueous 6M HCl, followed.by filtration, washing with water and 
drying of the resulting precipitate to give a dark brown solid (341 mg). 

MS (ES) 375 (M+H)"^. 

NMR (DMS0-D6) 1.80 (m, 2H), 2.60 (m, 4H), 3.58 (m, 4H), 3.65 (t, 2H), 6.90 (brs, 
2H), 7.25 (brs, IH), 7.30 (d, 2H), 7.45 (d, 2H), 7.65 (m, 2H), 10.97 (brs, IH). 

b) 4-f4-Bromobenzvn-L4-oxazepane 

The compound was prepared from homomoipholine hydrochloride in a similar maimer to 
Example 98 (b) to give the product as a yellow oil (4.51 g). 

^H NMR (DMSO-D6) 1.75 (m, 2H), 2.60 (m, 4H), 3.55 (m, 4H), 3.65 (m, 2H), 7.25 (d, 
2H), 7.46 (d, 2H). 



wo 03/010158 



102 



PCT/SE02/01403 



Example 101 

(lSV2-ffAiiiinocarbonvnaminoV5-f4-n-(moroholin-4-vl>e^^^ 

carboxainide . 

a) The compound was made from (lS)-4-(l-(4-bromophenyl)ethyl)morpholme (1.6 g) in a 
similar manner to Example 10 (a) except that the triisopropyl borate was added after the 
butyl lithiaim solution in the first step; the solvent for the second step was 
dimethoxyediane/water (10 : 1) and solid sodium hydipgen carbonate was used and final 
purification was by preparative hplc to yield the product as a cream solid (530 mg). 

MS (ES) 373 (M-H)'. 

NMR (DMS0-D6) 1.27 (d, 3H), 2.21-2.3 (m, 2H), 2.33-2.44 (m, 2H), .3.22-3.38 (m, 
5H), 6.93 (brs, 2H), 7.21-7.32 (m, 3H), 7.46 (d, 2H), 7,6-7,7 (m, 2H), 10.97 (brs, IH). 

b) f ISM-d-^^-BromophenvDethvDmorpholine 

(lS)-(-)-l-(4-Bromophenyl)ethylamine (2.4 g), 2,2*-dibromodiethylether (3.25 g) and 
N,N-diisopropylefliylamine (6 ml) were heated to 100 ^'C in dimethylfonnainide (40 ml) 
for 18 h, allowed to cool and partitioned between water and ethyl acetate. The organic 
phase was dried (MgS04), evaporated under vacuum and purified by colmnn 
chromatography using a 0-40% ethyl acetate/ wo-hexane gradient The product was 
obtained as a yeUow oil (1 .91 g). 
MS (ES) 270 (M+nf, 

NMR (CDCI3) 1.3 (d, 3H), 2.26-2.38 (m, 2H), 2.4-2.51 (m, 2H), 3.16 (q, IH), 3.59-3.6 
(m, 4H), 7.19 (d, 2H), 7.42 (d, 2H). 

Example 102 

2-f f Aminocarbonvl)ap iino )-5-f 4-(l -methvl- 1 - f morpholin-4-vl \ ethynphenvnthiophene-3- 
carboxamide 
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a) The compound was made fix)m 4-({l-(4-bromopheayl)-l-methyl}ethyl)morpholine 
(1 50 mg) in a similar manner to Example 10(a) except that the triisopropyl borate was 
added after the butyl lithium solution in the first step, the solvent for the second step was 
dimethoxyethane/water (10 : 1) and solid sodium hydrogen carbonate was used and final 
purification was by preparative hplc to .yield the product as a cream solid (6 mg). 
MS (ES) 387 (M-H)'. 

NMR (DMS0-D6) 1.35 (s, 6H), 2.35-2.43 (m, 4H), 3.51-3.6 (m, 4H), 6,95 (brs, 2H), 
7.31 (brs, IH), 7.45-7.55 (m, 4H), 7.65-7.55 (m, 2H), 11.01 (s,lH). 

b^ 4-f{l-f4-BromophenvlVl-methvUethvltoorDholine 
The compound was made in a similar manner to Example 101 (b) using l-(4- 
bromophenyl)-! -methylethylamine to yield the product as a yellow gum (1 50 mg). 
MS (ES) 284 (M+H)^. 

NMR (CDCI3) 1.3 (s, 6H), 2.36-2.47 (m, 4H), 3.57-3.69 (m, 4H), 7.32-7.42 (m, 4H). 

1 -(4-BromophenvD- 1 -methvlethvlamine 

The title compound was prepared according to J.Org.Chem.^ 1968, 5J(12), 4515. 

Example 103 

2-rf AminocarbonvDamino1-5-r4-f f4-methvlpipera2in- 1 -vl>met hvnDhenvnthiophene-3- 
carboxamide 

a'^ 2-rf Aminocafbon Yl) aTmnn ]-S-f 4-fonnvlphenvnthiophene-3-carboxamide 
2-[(Aminocarbonyl)amino]-5-bromo-3-thiophenecarboxamide (1 1 .75 g) was stirred in 
1,2-dnnethoxyethane (500 ml) and saturated aqueous sodium bicarbonate solution 
(100 ml), and 4-formylphenyl boronic add (lO g) was added. The flask was flushed with 
argon, and re/rajtz;y-(triphenylphosphine)palladiiim(0) (5.1 g) was then added. The reaction 
was stirred at 90 ""C for 2 h, then cooled and evaporated under reduced pressure. The 
residue was treated with dichloromethane (200 ml) and 2N sodium hydroxide solution 
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(100 ml), and stiired for twenty minutes. The resulting solid was then isolated by filtration, 
and purified by trituration with ethanol (100 ml), giving the product as a pale green solid 
(5.75 g). 

MS (ES) 290 (M+H)^ 

NMR (DMS0-D6) 7.05 (s, 2H);7.40 (s, IH), 7.75 (m, 3H), 7.90 (d, 2H), 8.00 (s, IH), 

9.95(8, IH), 11.10 (s, IH). 

h ) 9,ffAminQcaAQnvl) aTTiiTin] -S-f4-(f4-methvlpipg ra7.t^ 
thiophene-3-carboxam ide 

2-[(Aniinocarbonyl)ainino]-5-(4-fonnylphenyl)-3-thiophenecarboxamide (100 mg) was 
stirred in a mixture of 1,2-dimefhoxyethane (10 ml) and iVi/^-dimethylacetamide (5 ml). 
1 -Methyl piperazine (0.16 g) was added, followed by trimethyl orflioformate (5 ml) and 
acetic acid (0.5 ml). The reaction was stirred at 80 °C for 20 minutes, and then polymer- 
supported cyanoborohydride (0.45 g) was added. The reaction was stirred at 80 °C for a 
fijrther 2 h, and then polymer-supported isocyanate (0.5 g) was added. The resins were 
removed by filtration, and ttie filtrate was then passed through a 5 g SCX column, washing 
with methanol (25 ml). The product was eluted using IM methanolic ammonia (45 ml), 
and this solution was then evaporated to dryness under reduced pressure and the residue 
purified by chromatography on silica, eluting with dichloromethane/methanol (9: 1), to give 
the product as an off-white solid (16 mg). 
MS (ES) 374 (M+H)"^. 

^H NMR PMS0-D6) 2.15 (m, 3H), 2.30 (m, 8H), 3,45 (s, 2H), 6.90 (s, 2H), 7.30 (m, 3H), 
7.50 (d, 2H), 7.65 (m, 2H), 10.95 (s, IH). 

Example 104 

24(AminocarbQnvnaminol-5-r4-fa-ethoxvcarbo nylpiperidm-l-vl^metfavl^phenvll- 
thiophene-3-carbQxamide 



The title compoxmd was prepared in a similar manner to Example 103 (b) but firom 
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2-(ethoxycarbonyl)piperidine. (CAS Registry No, 1 5862-72-3). 
MS(ES)431(M+H)^ 

^HNMR (DMSO-D6).1.20 (t, 3H), 1.30.1.55, (m, 4H), 1.70 (m, 2H), 2.15 (m, IH), 2.80 
(m, IH), 3.15 (m, IH), 3,40 (d, IH), 3.65 (d, IH), 4.15 (q, 2fl), 6.90 (s, 2H), 7.30 (m, 3H), 
7.45 (d, 2H), 7.65 (s, IH), 7.70 (s, IH), 1 1 .00 (s, IH). 

Example 105 

2- rf Aininocarbonvl)amino1-5-r4-f (3-diethvlanunocaAonvlpipmdin-l -ynmethvP^ 
thiopheneO-carboxamide 

The title compound was prepared in a similar manner to Example 103 (b) but starting from 

3- ([N,N-diethyl]carboxamido)piperidine. 
MS (ES) 458 (M+H)"^. 

^H NMR (DMS0-D6) 0.95 (t, 3H), 1.05 (t, 3H), 1.35 (m, IH), 1.45-1.65 (m, 3H), 1.85 (m, 
IH), 2.00 (t, IH), 2.70.(m, 2H), 2.80 (m, IH), 3.25 (m, 4H), 3.45 (q, 2H), 6.90 (s, 2H), 
7.30 (m, 3H), 7.45 (d, 2H), 7.65 (s, IH), 7.70 (s, IH), 1 1.00 (s, IH). 

Example 106 

2-ffAniinocarbonvl')aniinol"5-r4-f(3«hvdroxvpmolidin-l-vl)methvnphenvl1^ 
carboxamide 

2- [(Aminocarbonyl)amino]-5-(4-fonnylphenyl)-3-thiophenecaiboxaiaide (100 mg) was 
stiired in a mixture of 1,2-dimethoxyethane (10 ml) and iVlJV-dimethylacetamide (5 ml). 

3- pynolidinol (0.15 g) was added, followed by trimethyl orthofonnate (5 ml) and acetic 
acid (0.5 ml). The reaction was stirred at 80 for 20 minutes, and then polymer- 
supported cyanoborohydride (0.45 g) was added. The reaction was stirred at 80 ®C for a 
further 2 h, and then polymer-supported benzaldehyde (0.5 g) was added. The resins were 
removed by jSltration, and the filtrate was then passed through a 5 g SCX column, washing 
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with methanol (25 ml). The product was eluted using IM methanolic ammonia (45 ml), 
and this solution was then evaporated to dryness under reduced pressure. Purification by 
chromatography on silica, eluting with dichloromethan^methanol (9:1), gave the product 
as an off-white solid (30 mg). 
MS(ES)361(M+H)^. 

NMR (DMS0-D6) 1.55 (m, IH), 2.05 (m, IH), 2.35 (m, IH), 2.45 (m, IH), 2.60 (m, 
IH), 2.70 (m, IH), 3.55 (m, 2H), 4.20 (m, IH), 4.65 (m IH), 6,90 (s, 2H), 7.30 (m, 3H), 
7.50 (d, 2H), 7.70 (m, 2H), 10.95 (s, IH). 

Example 107 

2-ffAminocarbonvl)aminol-5"r4-f(f2-hvdroxvethvl)pipera2an-l-vnmethvnphen 
thiophene-3 -carboxanMde 

The title compound was prepared in a similar manner to Example 106 but using 4-(2- 
hydroxyethyl)pipera2dne (CAS Registry No, 103-76-4). 
MS (ES) 404 (M+H)"^. 

^H NMR (DMS0-D6) 2.25-2.60 (m, lOH), 3.50 (m, 4H), 4.35 (m, IH), 6.90 (s, 2H), 7.30 
(m, 3H), 7.45 (d, 2H), 7.70 (m, 2H), 10.95 (s, IH). 

Example 108 

2« |"f Aminocarbonvl)amino1-4-methvl-5- (4-r4-morpholino1methvlphenvl> -3- 
thiophenecarboxamide 

a) The title compound was prepared in a similar manner to Example 9 (c) but using 
l-bromo-4-(4-morpholino)methylbenzene and 2-[(aminocarbonyl)amino]-5-bromo-4- 
methyl-3-thiophenecarboxamide. The crude solid was purified by cation exchange 
chromatography eluting with anunonia/dichloromethane/methanol mixtures. 
MS (ES) 375 (M+H)^. 
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NMR (DMS0-D6) 2.25 (s, 3H), 2.3 (s, 4H), 3.5 (s, 2H), 3.55 (m, 4H), 6.8 (s, 2H), 7.2- 
7.5(m,6H), 10.05 (s, IH). 

b) 2-r( Aminocarbonvnaminol- 4-methvl-3-thiophenecarboxamide 

Prepared in a similar manner to Example 9 (b) except that tetrahydrofuran was used as 
solvent and the product was obtained by trituration with methanol. 
MS (ES) 198 (M-H)", 200 (M+H)"^. 

NMR (DMS0-D6) 2.2 (s, 3H), 6.35 (s, IH), 6.65 (s, 2H), 6.8-8.3 (brs, 2H), 10.3 (s, 
IH). 

2-r(Aminocaifaonvnanainol-5-bromo-4-methvl-3-thiophenecarboxamide 
Prepared in a similar maimer to Example 9 (c) except fliat the precipitated product was 
filtered off from the reaction and triturated with methanol. 
MS (ES) 276, 278 (M-H)", 278,280 (M+H)^. 

NMR (DMS0-D6) 2.1 (s, 3H), 6.8 (s, 2H),7.0-7.5 (brs, 2H), 10.15 (s, IH). 

Example 109 

2-rf AininocarbonvDaminol-5-r4-((4-hvdroxvpiperidin- 1 -vl>methvnphenvl1 thiophene-3- 
carboxamide 

a) 1 -(4-BromobenzvnDiperidin-4-ol 

4-Bromoben2ylbromide (3 g) was stirred with 4-hydroxypipaidine (1.21 g) and potassium 
carbonate (1 .99 g) in dimethylacetamide (1 5 ml) at 50 ®C for 3 h. The reaction mixture 
was then allowed to cool, poured into water (80 ml) and extracted with ethyl acetate 
. (3 X SO ml). The combined extracts were washed with water, dried (MgS04), filtered and 
evaporated. Hie residue was purified by colunm chromatography, eluting with a gradient 
of 0 - 3% methanol in dichloromethane, to afford the product as a viscous, colourless oil 
(2.02 g). 

MS(ES) 270 (M+H)"*". 



wo 03/010158 



108 



PCT/SE02/01403 



NMR (CDCI3) 1.50-1.67 (m, 2H), 1.8 -1.95 (m, 2H), 2.07-2.20 (m, 2H), 2.66-2.77 
(m, 2H), 3.44 (s, 2H), 3.65-3.77 (m, IH), 7.19 (d, 2H), 7.43 (d, 2H). 

b) 2-rf Animocarbonvnainino1-5-r4-f ( 4-hvdroxvpiperidin-l -vlfaietfaynphenvllthiophene- 
S-carboxamide 

The title compound was prq)ared from l-(4-bromoben2yl)piperidin-4-ol in a similar 
mann©: to Example 38 (a), but was purified by preparative HPLC. 
MS(ES)375(M+H)'*". 

^HNMR (DMS0-D6) 1.30-L45 (m, 2H), 1.60-1.75 (m, 2H), 1.94-2.08 (m, 2H), 2.58- 
2.70 (m, 2H), 3.30-3.50 (m, 2H), 4.49 (d, IH), 6.92 (brs, 2H), 7.26 (d, 2H), 7.26 (brs, IH), 
7.44 (d, 2H), 7.65 (brs, IH), 7.66 (s, IH), 10.97 (s, IH). 

Example 110 

2"ffAminocarbonvnaniino1-5«(2-p ipera7:tn-l -vlphenvDthiophene-3-(^^ 
aV 1 ■r2-Bromophenvn-4'f ^butvloxvcarbonv^pipCTazine 

1,2-Dibromobenzene (2.56 ml) was stirred in toluene (100 ml) aad the solution was purged 
with argon. l-Z-Butyloxycarbonylpiperazine (4.74 g), sodium /-butoxide (2.85 g), BINAP 
(95 mg) and palladium acetate (50 mg) were added. The reaction mixture was stirred at 
80 ®C under argon for 16 h, then allowed to cool. Insoluble material was removed by 
filtration and washed with toluene. The solvent was evaporated and the residue was 
purified by colunrn chromatography, eluting with hexane, to give the product as a pale 
yellow oil (1.85 g). ^ 
MS(ES)341(M+H)'**. 

NMR (CDCI3) 1.50 (s, 9H), 2.90-3.04 (m, 4H), 3.55-3.65 (m, 4H), 6.92 (td, IH), 7.01 
(dd, IH), 7.21-7.29 (m, IH), 7.56 (dd, IH). 

b^ 2-rfAminocarbonvnainino1'5-f2-r4-r-butvloxvcarbonvlpipera2in-l' 
yl )phenvl]thiophene"3rcarboxamide 
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The title compound was prepared from l-(2-bromophenyl)-4-(/-butyloxycarbonyl)- 
piperazine in a similar manner to Example 9 (e), except that on work-up the reaction 
mixture was evaporated and the residue taken up in dichloromethane and 2M aqueous 
sodium hydroxide. The aqueous phase was washed with a further portion of 
dichloromethane and the combined organic layers were evaporated in vacuo then purified 
by cation exchange chromatography, eluting with 5 - 10% methanol in dichloromethane. 
Fractions containing product were evaporated, the residue was triturated with ether and the 
solid product collected by filtration. 
MS(ES)446(M+H)^ 

NMR (DMS0-D6) 1.40 (s, 9H), 2.72-2.83 (m, 4H), 3.47-3.57 (m, 4H), 6.80 (brs, 2H), 

7.07- 7.25 (m, 4H), 7.56 (d, IH), 7.65 (brs, IH), 7.75 (s, IH), 10.90 (s, IH). 

c) 2-rrAminocarbonvnamino1-5"r2-(piperazin-l-vnphenvl1thiophene-3'-carboxamide 
2-[(Aminoca^bonyl)amino]-5-[2-(4-^butyloxycarbonylpiperazin-l-yl)phenyl]tMophene-3 
carboxamide (64 mg) was stirred in dichloromethane (4 ml). Trifluoroacetic acid (1 ml) 
was added and ttie solution was stirred at room temperature for 1 h. The volatile materials 
were removed in vacuo; the residue was diluted with water (2 ml) and basified with a few 
diops of aqueous ammonia. The precipitated product was collected by filtration and 
washed with water. The gummy solid obtained was dissolved in methanol, the solvent was 
evaporated and the residue triturated with a mixture of methanol and ether and thra filtered 
to give the product as an off-white solid (20 mg). 
MS (ES) 346 (M+H)"^. 

NMR (DMS0-D6, 400 MHz) 2.75-2.85 (m, 4H), 2.95-3.05 (m, 4H), 6.80 (brs, 2H), 

7.08- 7.30 (m, 4H), 7.55 (d, IH), 7.62 (brs, IH), 7.72 (s, IH), 10.91 (s, IH). 

Example 111 

2-[f Aminocarbonvnaminol-5-r2-f 4-methvlDipera2in- 1 -vl)phenvnthiophene-3-caifaoxamide 



a) 1 -f 2-Bromophenvl)-4-methvlpiperazine 
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The title compouiKl was prepared firom dibromobenzene and l-methylpiperazine in a 
similar maimer to Example 110 (a). 
MS (ES) 255 (M+H)"^. 

NMR (CDCI3) 2.35 (s, 3HX 2.50-2.70 (m, 4H), 2.98-3.15 (m, 4H), 6.90 (td, IH), 7.05 
(dd, IH), 7.26 (td, IH), 7.55 (dd, IH). 

bl 2-r(Aminocarboiivl^amino1-S"r2"(4-methvlpiperazin- 1 -yDphenvnthioDhene-S- 
carboxamide 

The title compound was prepared from l-(2-bromophenyl)-4-mefliylpiperazine in a similar 
manner to Example 9 (e), except that the product was purified by cation exchange 
chromatography, eluting with 0 - 10% of 2M anunonia / methanol in dicbloromethane. 
Fractions containing product were evaporated, triturated with ether and the product was 

collected by filtration. 
MS (ES) 360 (M+H)"^. 

^HNMR (DMS0-D6) 2.20 (s, 3H), 2.45-2.58 (m, 4H), 3.30 (s, 4H), 6.81 (brs, 2H), 7.05- 
7.24 (m, 4H), 7.53 (d, IH), 7.62 (brs, IH), 7.70 (s, IH), 10.90 (s, IH). 

Example 112 

2-r(Aminocarbonvl) aiT^inn] -5- (2-r3-methvlamin6)pvrrolidin-l 'Vl]phenvl>thiophene-3- 
carboxamide 

a) l-(2-BromophenvlV^3-f/\^"^butyloxvca^bonv^iV'-methvlamino)^pmolid 

The title compound was prepared from dibromobenzene and 3-(Ar-/-butyloxycarbonyl-iV- 

methylamino)pyn:olidine as for Example 110 (a). 

MS (ES) 355 (M+H)"^. 

^H NMR (CDCI3) 1.48 (s, 9H), 1.90-2.05 (m, IH), 2.15-2.30 (m, IH), 2.93 (s, 3H), 3.10- 
3.22 (m, 2H), 3.40-3.50 (m, IH), 3.55 (dd, IH), 4.80-4.95 (bmi, IH), 6.83 (td, IH), 6.95 
(dd, IH), 7.22 (td, IH), 7.52 (dd, IH). 
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h) 2-rAniinocarbonvnaniinoVS- f 2-[3-(jV^^butvloxvca^bonv^i V'-^^ftthY1aTn^nn^ 

1- vI1phenvUthiopheiie-3"Carboxamide 

The title compound was prepared from l-(2-bromophenyl)-[3-(iV-/-butyloxycarbonyl-i\r- 
methylammo)]pyrrolidine in a similar manner to Example 9 (e), except that on work-up the 
reaction mixture was evaporated to dryness, taken up in dichloromethane and 2M aqueous 
sodium hydroxide and the layers were separated. The organic phase was concentrated in 
vacuo and purified by cation exchange chromatography, eluting with a gradient of 0 - 4% 
2M ammonia / methanol in dichloromethane. Fractions containing product were 
evaporated and the product triturated with ether and collected by filtratioiL 
MS(ES)460(M+H)^ 

^HNMR (DMSO-D6) 1.38 (s, 9H), 1.79-2.09 (m, 2H), 2.70-3.18 (m, 4H), 2.75 (s, 3H), 
4.65-^.80 (brm, IH), 6.85 (brs, 2H), 6.95 (t, IH), 7.05 (d, IH), 7.13-7.24 (m, 2H), 7.34 (d, 
IH), 7.46 (s, IH), 7.60 (bis, IH), 10.94 (s, IH). 

c) 2-r('Aminocarbor > Y^)«y"^"^1 -5' ( 2-f 3-methvlamino)nvirolidin- 1 -vllphenvll thiophene-3- 
carboxamide 

2- [Ablinocarbonyl)amino]-5-{2-[3-(iV'-^butyloxycaAonyl-iV'^^ 
yl]phenyl}thiophene-3-carboxamide (1 87 mg) was stirred in dichloromethane (2 ml). 
Trifluoroacetic acid (2 ml) was added dropwise and stirring continued at room temperature 
for 10 h. The volatile materials were evaporated in vacuo and the residue purified by 
cation exchange chromatography, eluting with a gradient of 0 - 1 0 % 2M ammonia / 
methanol in dichloromethane. Fractions containing product were evaporated, triturated 
with ether and the product collected by filtration (88 mg). 

MS (ES) 360 (M+H)"*". ' 

^HNMR (DMSO-D6) 1.55-1.70 (m IH), 1.95-2.10 (m, IH), 2.21 (s,*3H), 2.74-3.10 (m, 
4H), 3.95-4.10 (brm, IH), 6.83 (brs, 2H), 6.90 (t, IH), 6.99 (d, IH), 7.10-7.22 (m, 2H), 
7.30 (d, IH), 7.42 (s, IH), 7.60 (bis, IH), 10.93 (bre, IH). 



Example 113 
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9 4( AiTiinncarbnTiYl)aTtiiTin1.S -r4-fcvclot)entv loxvV2-f2-(piperidin-l-vnethoxY)^^^ 
thiophea&-'^-'"-*"'>>f>^amide 

a) The title compound was prepared fiom l.{2-[2-bromo-5-(cyclopentyloxy)phenoxy]- 

ethyl}piperidine in a similar marniM" to Example 43 except fliat the residue was extracted 
with hot ethyl acetate (2 x 100 ml), evaporated to give a gum which was purified by 
column chrbmatography duting with methanol / dichloromethane / 0.88 ammonia 
1/9/0.01. Further column chromatography eluting with a gradi^it using water / acetonitrile 
/ trifluoToacetic acid gave on triturating with ammonia the product as a light brown solid 
(20 mg). 

MS(ES)473(M+H)"*'. 

NMR (DMS0-D6) 1.34 (m, 2H), 1.45 (m, 4H), 1.57 (m, 2H), 1.69 (m, 4H), 1.90 (m, 

2H), 2.44 (m, 4H), 2.74 (t, 2H), 4.11 (t, 2H), 4.84 (m, IH), 6.52 (d, IH), 6.58 (d, IH), 6.77 
(brs, 2H), 7.15 (brs, IH), 7.42, (d, IH), 7.54 (s+brs, 2H), 10.86 (s, IH). 

bt l-l2-r2-Bromo-5-(cvclQpentvloxv'>phenoxv1eth vUpiperidine 
4-Bromo-3-(2-{piperidin-l-yl}ethoxy)phenol (1.5 g), bromocyclopentane (0.59 ml) and 
anhydrous potassium carbonate (1.04 g) were stirred and heated at 80 "C in 
dimethylfonnamide for 18 h. The mixture was partitioned between ethyl acetate (100 ml) 
and water (70 ml). The aqueous was extracted further with efliyl acetate (100 ml) and the 
combined organics were washed with 2N sodium hydroxide solution (50 ml), water 
(50 ml), brine (50 ml), dried (MgS04) and evaporated to give the product as an oil (1.5 g). 
MS(ES)368(M+H)"^. 

NMR (CDCI3) 1 .38 (m, 2H), 1.54 (m, 4H); 1.68-1.86 (m. 8H), 2.50 (m, 4H), 2.77 (t, 
2H), 4.05 (t, 2H). 4.63 (m, IH), 6.29 (d, IH), 6.37 (d, IH), 7.29(d, IH). 

c) 4-Prntnn-3-f2-lpiperidin-l- vUethoxv'>phepol 

4-Bromo-3-(2-{piperidin-l-yl}ethoxy)phenyl 4-methyIbeozenesulfonate (24.2 g), 
potassium hydroxide (16.1 g), water (96 ml) and ethanol (860 ml) were heated on the 
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Steam bath for 2 L The pH was adjxisted to 4 with coaceatrated hydrochloric acid, then to 
pH 7 with solid sodium bicarbonate. After evaporation to near dryness, water 
(200 ml) was added and the mixture was. extracted with ethyl acetate (3 x 1 50 ml)- The 
organic phase was washed with water, brine, dried (MgS64) and evaporated to give an oil 
(16.4 g). 

MS (ES) 300 (M+H)"^. 

NMR (CDCU) 1.47 (m, 2H), 1.64 (m, 4H), 2.66(m, 4H), 2.87 (t, 2H), 4.06 (t, 2H), 6.31 
(m, 2H), 7.25 (d, IH). 

d) 4-Bromo-3-f2-|piDmdin-l-vl)ethoxv^Dhenvl 4-methvlbenzenesulfonate 
4-Bromo-3"hydroxyphenyl 4-metfaylbenzenesiilfonate (17.6 g), potassium carbonate 
(7.32 g), l-(2 chloroethyl)piperidine hydrochloride (9.2 g) and acetone (300 ml) were 
stirred at reflux for 3 h, the reaction mixture filtered and evaporated to give the product as 
light brown foam (24.2 g). 
MS(ES) 454 (M+H)^ 

NMR (CDCI3) 138 (m, 2H), 1.53 (m, 4H), 2.38 (s, 3H), 2.45 (t, 4H), 2.71 (t, 2H), 3.94 
(t, 2H), 6.35 (d, IH), 6.51 (d, IH), 7.25(d, 2H), 7,32 (d, IH), 7.64 (d, 2H). The structure 
was confirmed by n.0.e. experiments. 

Example 114 

2-rrAminocarbonvnamino1-5-r2-f2-(piperidin--l-'VnethoxvV4 -pvrrolidin--l- 
vlphenvl1thiophene>3-carboxamide 

a) The title compound was prepared from l-[2-(2-bromo-5-pyrrolidin-l- 
ylphenoxy)ethyl]piperidine in a similar manner to Example 1 13 (a) except that the product 
was obtained by triturating with ether to give a light brown solid (20 mg). 
MS (ES) 458 (M+H)"*". 
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^HNMR (DMS0-D6) 1.36 (m, 2H), 1.48 (m. 4H), 1.93 (m, 4H), 2.45 (m, 4H), 2.77 (t, . 
2H), 3.26 (m, 4H), 4.12 (t, 2H), 6.16 (m, 2H). 6.73 (brs, 2H), 7.12 (brs, IH), 7.31 (d, IH), 
7.41 (s, IH), 7.50 (brs, IH), 10.82 (s, IH). 

bl i-r2-('2-Bromo-5-pviTolidin-l-vbhenoxv ">ethvl1piperidine 
4-Bromo-3-(2-{piperidm-l-yl}ethoxy)aniline (2.99 g), 1,4-dibromobutane (1.2 ml), 
diisopropylethylmnine (4.18 ml) and toluene (15 ml) were stirred and heated at 1 10 °C for 
1 8 h. When cool, water (20 ml) was added, and the mixture was extracted with ethyl 
acetate (2 x 30 ml). The combined organic phase was washed with water, brine, dried 
(MgS04) and evaporated to give the product as an orang&'brown oil (2,25 g). 
MS (ES) 353 (M+H)"*". 

'hNMR (CDCI3) 1.37 (m, 2H), 1.53 (m, 4H). 1.92 (m, 4H), 2.48 (t, 4H), 2.76 (t. 2H), 3.17 
(t, 4H), 4.07 (t, 2H), 5.97 (dd, IH), 6.03 (d, IH), 7.19 (d, IH). 

c) 4-Bromo-3-(2- (pipeaidin- 1 -vU ethoxyWUne 

^'-[4-Bromo-3-(2-{piperidin-l-yl}ethoxy)phenyl]acetamide (17.48 g), 35% hydrochloric . 
add (100 ml) and water (100 ml) were heated at 95 "C for 2 h, evaporated to near dryness, 
water (1 00 ml) added and the pH adjusted to 8 with sodium carbonate. Extraction with 
dichloTomethane (3 x 200 ml), the combined organic phase washed with water, brine, dried 
(MgS04) and evaporated to give the product as a solid 
(13.64 g). 

MS (ES) 299 (M+H)"^. 

NMR (CDCI3) 1.38 (m, 2H), 1.53 (m, 4H), 2.48(m, 4H), 2.75 (t, 2H), 3.60 (brs, 2H), 
4.02 (t, 2H), 6.10 (dd, IH), 6.18 (d, IH). 7.16 (d, IH). 

jSr-r4-Bromo-3-f2-(pipegidin-l-vRethoxv'>ph«avnaoetamide 
iV^(4-Bromo-3-hydroxyphenyl)acetamide (19.4 g), anhydrous potassium carbonate (25.6 
g), l-(2 chloroethyl)piperidine hydrochloride (15.78 g) and acetone (400 ml) were heated 
at reflux for 1 8 h, filtered and evaporated to dryness to give the product as a solid (17.48 

g). 
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MS (ES) 341 (M+H)"^. 

NMR (DMSO-D6) 1.36 (q, 2H), L48 (m, 4H), 2.02 (s, 3H), 2.45 (m, 4H), 2.67 (t, 2H), 
4.04 (t, 2H), 7.07 (d, IH), 7.43 (s+d, 2H), 10.02(s, IH). 

5 Example 115 

2-r(AiDinocarbonvDam ino] -5»f 4-pit)eridih- 1 -vl-2-(2- (piperidin- 1 - 
vU ethoxv'>phenvl1thiophene-3-carboxainide 

10 a) The title compound was prepared from l-[4-bromo-3-(2- {piperidin-1- 

yl}ethoxy)phenyl]piperidine in a similar manner to Example 1 14 (a) to give the product as 

a solid (20 mg). 

MS (ES) 472 (M+H)"*". 

NMR PMSO.D6) 1 .35 (m, 2H), 1 .46 (m, 4H), 1 .59 (m, 6H), 2.44 (m, 4H), 2.75 (t, 
15 2H), 3.17 (m, 4H), 4.12 (t, 2H), 6.53 (dd, IH), 6.57 (s, IH), 6.75 (brs, 2H), 7.12 (brs, IH), 

7.36 (d, IH), 7.49 (s, IH), 7.51 (brs, IH), 10.84 (s, IH). 

h) l-f4"Bromo-3-f2-Diperidin-l-vlethoxv^phenvl1piperidine 

The title compound was prepared as in Example 1 14 (b) using 1 ,5-dibromopentane except 
20 that the oil obtained was purified by column chromatography eluting with 
methanol/dichloromethane 1 :9 to give the product as an oil (2,1 g). 
MS (ES) 367 (M+H)"^. 

^H NMR (CDCI3) 1.43 (m, 2H), 1.52 (m, 2H), 1.62 (m, 8H), 2.62 (m, 4H), 2.87 (t, 2H), 
3.06 (m, 4H), 4.14 (t, 2H), 6.35 (dd, IH), 6.43 (s, IH), 7.24 (d, IH). 

25 

Example 116 

2'rf AminocarbonvDamino1-5- r4-f morpholin-4-vhnethvlV2-f 2- { piperidin- 1 - 
vl) ethoxv)phenyl1thiophene-3-carboxamide 

30 
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a) The title compound was prepeired from 4-[4-bromo-3-(2- (piperidin- 1 -yl} ethoxy)- 
ben2yl]moipholme (1 .95 g) in a similar manner to Example 43 to give a fawn solid 
(60 mg). 

MS (ES)488(M+H)^ 

NMR (DMS0-D6) 1.36 (m, 2H), 1.48 (m, 4H), 2.33 (m, 4H), 2.42 (m, 4H), 2.63 (t, 
2H), 3.43 (s, 2H), 3.56 (m, 4H), 4.06 (t, 2H), 6.85 (dd+brs, 3H), 7.02 (d, IH), 7.21 (s+brs, 
2H), 7.25 (d, IH), 7.56 (brs, IH), 10.91 (s, IH). 

V) 4-r4>Bromo-3-f 2-piperidin-l -vlethoxv^benzvllmorpholine 

The title compound was prepared from 2-bromo-5-(morpholin-4-yhnethyl)phenol (4.75 g) 

in a similar maimer to Example 1 14 (d) except that the product was purified by.column 

chromatography eluting with dichloromethane and 1:9 methanol/dichloromethane to give 

an oil (2.28 g). 

MS (ES) 383 (M+H)"^. 

^HNMR (CDCI3) 1.37 (m, 2H), 1.54 (m, 4H), 2.44 (m, 8H), 2.68 (t, 2H), 3.47 (s,-2H), 
3.65 (m, 4H), 4.01 (t, 2H), 6.61 (dd, IH), 7.00 (d, IH), 7,33 (d, IH). 

c) 2-BromO"5-fmorDholin-4-vlmethvnphenol 

3-(Morpholin-4-yhnethyl)phenol (9.65 g) in glacial acetic acid (60 ml) was treated over 2 h 
with bromine (2.88 ml) in acetic acid (8 ml), evaporated to near dryness, water (100 ml) 
added and basified with 0.880 ammonia, extracted with ethyl acetate, washed with water, 
brine, dried (MgS04) and evaporated to dryness to give an oil, which was purified by 
column chromatography eluting with 1:1 ether/isohexane to give the desired product as an 
oil (4.75 g). 
MS (ES) 272 (M+H)^. 

NMR (CDCI3) 2.47 (t, 4H), 3.47 (s, 2H), 3.67 (t, 4H), 6.54 (dd, IH), 6.94 (d, IH), 7.30 
(d, IH). 



Example 117 
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9- [( Aminnca rbonvnaininol-5>r4-f2-methoxvethoxvV 2-f2-^^^ 
vlethoxv^phenvnthiophene-3-carboxamide 

a) The title compound was prepared in a similar manner to Example 1 13 (a) fipom 

1- {2-[2-bromo-5-(2-methoxyethoxy)phenoxy]ethyl}piperidine (1.35 g) except that the 
residue was purified by reversed phase chromatography eluting with water/acetonitrile/ 
trifluoroacetic acid, then further column chromatography with methanol/ 
dichloromefhane/0.88 ammonia to give the product as a fawn solid (80 mg). 

MS (ES)463(M+II)"*'. 

NMR (DMSO-D6) 1.35 (m, 2H), 1.47 (m, 4H), 2.45 (m, 4H), 2.77 (t, 2H); 3.30 (s, 3H), 
3.64(m, 2H), 4.12 (m, 4H), 6.57 (dd, IH), 6.66 (d, IH), 6.79 (brs, 2H), 7.16 (brs, IH), 7.44 
(d, IH), 7.55 (s+brs, 2H), 10.86 (s, IH). 

V) l-f2-r2-Bromo-5-f2"methoxvethoxv'>phenoxv1ethvUpiperidine 
This was prepared in a similar manner to Example 1 13 (b) using l-bromo-2- 
methoxyethane (0.52 ml) to give the product as an oil (1 .35 g). . 
MS (ES) 358 (M+H)^. 

^H NMR (CDCI3) 1.31 (m, 2H), 1.53 (m, 4H), 2.48 (t, 4H), 2.76 (t, 2H), 3.37 (s, 3H), 3.66 
(t, 2H), 4.03 (dt, 4H), 6.33 (d, IH), 6.47 (s, IH), 7.30 (d, IH), 

Example 118 

2- rfAminocarbonvl)arninoV5'r4-morpholin-4-vl-2-(2-piperidin-l- 
vlethoxv)phenvnthiophene-3-carboxamide 

a) The title comound was prepared from 4-[4-bromo-3-(2-piperidin-l - 
ylethoxy)phenyl]morpholine(1.85 g) in a similar manner to Example 43* except that the 
product was purified by column chromatography eluting with methanol/ dichloro- 
methane/0.880 ammonia 95:5:0.1 to give the product as a fawn solid (146 mg). 
MS(ES) 474 (M+H)^ 
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*H NMR (DMS0^D6) 1.35 (m, 2H), 1.46 (m, 4H), 2.44 (m, 4H), 2,75 (t, 2H), 3.14 (m, 
4H), 3.71 (m, 4H), 4.13 (t, 2H), 6.55 (dd, IH), 6.59 (d, IH), 6.76 (brs, 2H), 7.15 (brs, IH), 
7.40 (d, IH), 7.53 (brs+s, 2H), 10.85 (s, IH). 

b) 4-r4-Broino-3-( 2-piperidin- 1 -vlethoxv)pheDvl1inorphoIine 

The title compound was prepared in a similar nianner to Example 1 14 (b) but using 

1- bromo-2-(2-bromoetlioxy)ethane (L4 ml) to give the product as an oil (2.30 g). 
MS (ES) 369 (M+H)"^. 

^H NMR (CDCI3) 1.38 (m, 2H), 1.54 (m, 4H). 2.50 (t, 4H), 2,77 (t, 2H), 3,05 (t, 4H), 3.77 
(t, 4H), 4.07 (t, 2H), 6.31 (dd, IH), 6.40 (d, IH), 7.29 (d, IH). 

Example 119 

2- rfAnMnocarbonvnaniino1-5-f2"f2-hvdroxvethoxv)phenvl1thiophene-3-carbox^ 

The title compound was prepared from [2-(2-bromophOTOxy)ethoxy]- 
(/e/t-butyl)dimethylsilane (1 .68 g) in a similar manner to Example 43 except that the 
dichloromethane extract was purified by column chromatography eluting with 
dichloromethane, then 1 :9 methanol/dichloromethane, then further preparative HPLC to 
give the product as a solid on triturating with ether (142 mg). 
MS (ES) 322 (M+H)^. 

^H NMR (DMS0-D6) 3.84 (q, 2H), 4.13 (t, 2H), 4.82 (t, IH), 6.86 (brs, 2H), 7.00 (t, IH), 
7.12 (d, IH), 7.22 (t+brs, 2H), 7.57 (d+brs, 2H), 7.80 (s, IH), 10.95 (s, IH). 

h) f2-f2-Bromophenoxv)eihoxvlfrer/'butvlMimethvlsilane 

2-Bromophenol (1.88 g), anhydrous potassium carbonate (1.51 g), (2-bromoethoxy)- 

(ter/-butyl)dimethylsilane (2.61 g) and dimetiiylformamide (30 ml) were heated for 

20 h at 90 °C, cooled, poured into water (100 ml), extracted with ethyl acetate, the organic 

phase washed with water, brine, dried (MgS04) and evaporated to dryness. The residue 
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was purified by column chromatography eluting with 1 :9 ether/isohexane to give the 
product as a crystalline solid (1 .68 g). 

NMR (CDCU) a04 (s, 6H), 0.84 (s, 9H), 3.95 (t, 2H), 4.03 (t, 2H), 6.75 (t, IH), 6.86 
(d, IH), 7.17 (t, IH), 7.45 (d, IH). 

Example 120 

f 3i?)-2"rf Am inQcaAQn vDamino1-5- l2*rtetrahvdrofixran-3-^^^ -3- 
thiophenecarboxamide 

a) The title compound was prepared in a similar manner tp Example 9 (e) but using 

J?-3-(2-bromophenoxy)tetrahydrofuran. 

MS (ES) 346 (M-H)", 348 (M+H)"*". 

^HNMR (DMS0-D6) 2.1-2.3 (m, 2H), 3.7-4.0 (m, 4H), 5.1 (m, IH), 6.8 (brs, 2H), 6.9-7.1 
(m, 2H), 7.2 (m, 2H), 7.6 (m, 2H), 7.7 (s, IH), 10.9 (s, IH). 

b^ jg-3"(2-Bromophenoxv)tetrahvdrofuran. 

Di-isopropylazodicarboxylate (5.5 g) was added dropwise at 0-5 ""C to a stirred solution of 
2-bromophenol (4.0 g), triphenylphosphine (7.1 g) and S-3-hydroxytetrahydrofuran (2.4 g) 
in dry tetrahydrofuran (60 ml). The mixture was stirred for 18 h at 20 *=*C, the solvent was 
evaporated, and the residue stirred in ether (150 ml) for 2 h, giving a white precipitate. 
This was removed by filtration and the moth^ Uquors were washed with 2N sodium 
hydroxide solution, water, brine, evaporated, and the residue was pxnified by column 
chromatography on silica eluting with 10 to 50 % ethyl acetate ia isohexane, giving the 
title compound as a colourless oil (4.5 g). 
MS (EI) 242 (m\ 

^HNMR (CDCI3) 2.1-2.3 (m, 2H), 3.9-4.1 (m, 4H), 4.95 (m, IH), 6.8-6.9 (m, 2H), 7.2-7.3 
(m, IH), 7.5-7.6 (d, IH). 
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Example 121 

f 3iS'J-2-rf AiP iTincarhnTiv naminb1-5- (2-rtetrahvdrofuran-3-vloxvlDheavU -3- 
thiophenecaiboxamide 

a) The title compound was prepared in a similar manner to Example 9 (e) but using 5-3- 

(2-bromophenoxy)tetraliydrofuran. 

MS (ES) 346 (M-H)', 348 (M+H)"^. 

NMR (DMS0-D6) 2.1-2.3 (m, 2H), 3.7-4.0 (m, 4H), 5.1 (m, IH), 6.8 (brs, 2H), 6.9-7.1 
(m, 2H), 7.2 (m, 2H), 7.6 (m, 2H), 7.7 (s, IH), 10.9 (s, IH). . 

■ b) iy-3-(2-Bromophenoxv)tetrahvdrofuran 

The compound was prepared from i?-3-hydroxytetraliydrofuran in a similar manner to 

Example 120 (b). 

MS (EI) 242, 244 (m\ 

NMR (CDCI3) 2.1-2.3 (m, 2H), 3.9-4.1 (m, 4H), 4.95 (m, IH), 6.8-6.9 (m, 2H), 7.2-7.3 
(m, IH), 7.5-7.6 (d, IH). 

Example 122 

2'[(Arainocarbonvl)amino1-5- i 2-\( tetrahvdropvran-4-vloxvlphenvU -3- 
thiophenecarboxamide 

a) The title compound was prepared in a similar manner to Example 9 (e) but using 4-(2- 

bromophenoxy)-tetrahydropyran. 

MS (ES) 360 (M-H)', 362 (M+H)"*". 

^HNMR (DMS0-D6) 1.65-1.8 (m, 2H), 1.9-2.05 (m, 2H) 3.4-3.5 (m, 2H) 3.85-3.95 (m, 
2H), 4.7 (m, IH), 6.8 (brs, 2H), 6.95 (t, IH), 7.1-7.2 (m, 3H), 7.6-7.65 (m, 2H), 7.7 (s, IH), 
10.9 (s, IH). 



wo 03/010158 



121 



PCT/SE02/01403 



V) 4-f2-BromophenoxvHetrahvdropvran 

The compoiind was prepared from 4-hydroxytetraliydropyran in a similar maaner to 
Example 120 (b). 
MS (EI) 256, 258 (M"^). 
5 NMR (CDCI3) 1.8-1.9 (m, 2H), 1.95-2.1 (m, 2H), 3.5-3.7 (m, 2H), 3.95-4.05 (m, 2H), 
4.5-4.6 (m, IH), 6.85 (t, IH), 6.9 (d, IH), 7.2 (d, IH), 7.55 (d, IH). 

Example 123 

10 2-rfAminocarbonvnamino1-5-(2-fcvclopropvlmethoxv1phenvU-3-tMophene^ ^ 

a) The titte compound was prepared in a similar manner to Example 9 (e) but using 
1 -brom9-2-(cyclopropyhnethoxy)beiizene. 
MS (ES) 330 (M-H)', 332 (M+H)"*". 
15 ^HNMR (DMS0-D6) 0.0, (d, 2H), 0.1 (d, 2H), 0.9 (m, IH), 3.55 (d, 2H), 6.4 (brs, 2H), 
6.6 (t,. IH), 6.65 (d, IH), 6.7-6.9 (m, 2H), 7.2 (m, 2H), 7.4 (s, IH), 10.55 (s, IH). • 

h) 1 -Bromo-2-f cvclopropvhnethoxv^benzene 

Prepared from cyclopropylmethyl bromide and 2-bromophenol by the method of Example 
20 42 (b) except that the reaction mixture was stured at 75 °C for 4 h. This gave the product 

as a colourless oil. 
MS (EI) 226, 228 (M*^). 

^H NMR (CDCI3) 0.35-0.4 (m, 2H), 0.6-0.7 (m, 2H), 1.3 (m, IH), 3.9 (d, 2H), 6.8 (t, IH), 
6.9 (t, IH), 7.1 (d, IH), 7.55 (d, IH). 
25 • 

Example 124 



2-r(Aminocarbonvl)ai ninn ]-5-l2-fcvclopentvloxvlphenvl>-3-thiophenecaAoxami 
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a) The title compound was prepared in a similar manner to Example 9 (e) but using 1 - 

bromo-2-(cyclopentyloxy)benzene. 

MS (ES) 344 (M-H)", 346 (M+H)"^. 

NMR (DMSOD6) 1.5-1.7 (m, 2H), 1.8-1.95 (m, 6H), 4.95 (m, IH), 6.8 (s, 2H), 6.9 (t, 
IH), 7.0 (d, IH), 7.3 (m, 2H), 7.6 (m, 2H), 7.7 (s, IH), 10.9 (s, IH). 

bV l-Bromo-2-(cVclopentvloxv)benzene 

This was prepared from cyclopentanol in a similar manner to Example 120 (b). 
MS (EI) 240, 242 (M"^). 

NMR (CDCI3) 1.6-1.7 (m, 2H), 1.8-2,0 (m, 6H), 4.8 (m, IH), 6.8 (t, IH), 6.9 (d, IH), 
7.2 (t, IH), 7.5 (d, IH). 

Example 125 

2-rfAminocarbonvnamino1-5-l2-rfl-isopropvlpvn:olidin-3-v l'>oxv1phenvl> 
tfaiophenecarboxamide 

a) The compound was made from 3-(2-bromophenoxy)-l-isopropylpyrrolidine 

by a similar manner to Exaniple 10 (e), except that the triisopropyl borate was added after 
adding the butyl lithivim solution in the fii^t step, the solvent for the second step was 
dimethoxyethane/water (10 : 1) and solid sodixim hydrogen carbonate was used and that 
the solid product was purified by ion exchange chromatography to yield the product 
(42 mg). 

MS 389 (M+H)"**. 

^HNMR (DMS0-D6) 1.0 (d, 6H), 2.0 (m, IH), 2.2 (m, IH), 2.4 (m,' IH), 2.6 (m, IH), 2.75 
(m, 2H), 3.0 (m, IH), 5.0 (m, IH), 6.85 (brs, 2H), 7.0 (m, 2H), 7.15 (t, IH), 7.2 (brs, IH), 
7.6 (m, 2H), 7.75 (s, IH), 10.9 (s, IH). 

b) 3-f2-Bromophenoxv)- 1 -isopropvlpyrrolidine 
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To a solution of 2-bromophenol (2,6 g) in dinie%lacetainide (20 ml) was added sodium 
hydride (640 mg) portionwise. A solution of l-isopropylpyrrolidin-3-yl methanesulphonate 
[Example 134 (c) ] in dimethylacetamide (20 ml) was added and the mixture was heated to 
150 for 18 h. The mixture was allowed to cool and partitioned between water and 
dichloromethane. The organic phase was extracted with 2N aqueous hydrochloric acid 
which was then neutralised and extracted with dichloromethane. The extracts were dried 
(MgS04), the solvent removed xmder vacuum and the product purified by silica 
chromatography using dichloromethane /aqueous ammonia /methanol mixtures to yield the 
title compound as a brown oil (496 mg). 
MS 284 (M+H)^ 

^HNMR (DMS0-D6) 1.0 (d, 6H), 1.8 (m, IH), 2.2 (m, IH), 2.35-2.6 (m, 2H obscured), 
2.7 (m, 2H), 3.0 (m, IH), 4.9 (m, IH), 6.9 (t, IH), 7.05 (d, IH), 7.3 (t,lH), 7.55 (d, IH). 

Example 126 

2-['(Aminocarbonvnaminol-5- i 2-1(1 -ethvlpvrrolidin-3-vl)oxvlphenvl> -3- 
thiophenecarfaoxamide 

a) The title compoimd was prepared from 3-(2-bromophenoxy)-l-ethylpyrrohdine in a 
similar manner to Example 43 (a). 
MS (ES) 375 (M+H)"^. 

^H NMR (DMS0-D6) 1.0 (t, 3H), 1.95 (m, IH), 2.25 (m, IH), 2.5 (m, obscured), 2.7 (m, 
IH), 3.0 (m, IH), 4.95 (m, IH), 6.8 (s, 2H), 6.9-7.1 (m, 3H), 7.2 (m, 2H), 7.5-7.7 (m, 3H), 
7.75 (s, IH), 10.9 (s, IH). 

V) 3-(2-BromophenoxvVl"ethvlpvirolidine 

l-Efhyl-3-pyrrolidinol (0.5 ml), 2-bromophenol (0.37 ml) and triphenylphosphine (1.02 g) 
were dissolved in tetrahydrofuran (10 ml) and the mixture cooled in an ice bath before 
dropwise addition of diisoprOpyl azodicarboxylate (0.77 ml). The mixture was allowed to 
warm to room temperature over 3 h. The mixture was concentrated in vacuo and 
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partitioned between eflier (50 ml) and water (50 ml) and the aqueous phase was extracted 
further with ether (50 ml). The combined organic phases were washed with water 
(2 X 25 ml), brine (2 x 25 ml), dried (MgS04) and concentrated in vacuo. Tbe product was 
dissolved in ethyl acetate (50 ml) and extracted with 2M aqueous hydrochloric acid 
(3 X 20 ml). The aqueous washings were combined and basified by the addition of solid 
sodium hydroxide and extracted with ethyl acetate (3 x 20 ml), dried (MgS04) and 
concentrated in vacuo. The residue was purified by cation exchange chromatography 
eluting with ammonia/mefhanol/ dichlorometbane mixtures. This gave the title compound 
as a pale orange oil (529 mg). 
MS (ES) 270 (M+H)"^. 

NMR (DMS0-D6) 1.0 (t, 3H), 1.8 (m. IH), 2.25 (m, IH), 2.4 (m, 3H), 2.65 (m, 2H), 
2.9 (m, IH). 4.9 (m, IH), 6.9 (m, IH), 7.05 (d, IH), 7.3 (t, IH), 7.55 (d, IH). 

Example 127 

7-frAminncarW YnaTTiinn1-5-/2-rri-fer/-bu t vloxvcarbonvl-3-pvrrolidinyl)oxYlphenYl}-3- 
thiophenef -flrVinyflmide 

a) The titie compound was prepared from 1-fert-butyloxycarbonyl 3-(2-bromophenoxy)- 
pyrrolidine in a similar manner to Example 9 (e). 
MS (ES) 445 (M-H)". 

^H NMR (DMS0-D6) 1.35 (s, 9H), 3.4-3.9 (m, obscured), 5.15 (s, IH), 6.8 (bs, 2H), 7.05 
(t. IH), 7.1 (m, IH), 7.2 (m, 2H), 7.6-7.7 (brs, IH), 7.65 (d, IH). 7.75 (s, IH), 10.9 (s. IH). 

3-f2-Brnmophenoxv^-l -fferf-butvloxvcarbonv novrrolidine 
3-(2-Bromophenoxy)pyn:oUdine (1 g) was dissolved ia methanol (50 ml) and di-fertrbutyl 
dicarbonate (992 mg) was added. The reaction niixture was stirred for lb and liie reaction 
mixture concentrated in vacuo yielding a pale orange oil tiiat soUdified to white soUd on 

standing (1.5 g). 
MS(ES) 342 (M+H)*. 
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^HNMR(DMS0.D6) 1.2(s,9H),2.1 (m, 2H), 3.2-3.6 (m, obscured), 5.15 (s, IH), 6.9 
(m, IH), 7.15 (m, IH), 7.35 (m, IH), 7.55 (dd, IH). 

c) 3-f2-Bromophenoxv)pvrrolidine 

5 l-rerr-Butyloxycarbonyl-3-hydroxypyirolidine (1 g)^2-bromophenol (710 mg) and 
triphenylphosphine (1.29 g) were dissolved in tetrahydrofliran (15 ml) and the mixture 
cooled in an ice bath before dropwise addition of diisopropyl azodicarboxylate (0.96 ml). 
The mixture was allowed to warm to room temperature oyer 3h, concentrated in vacuo, 
partitioned between ether (50 ml) and water (50 ml) and the aqueous phase was extracted 

10 further with ether (50 ml). The combined organic phases were washed with water 

(2 X 25 ml), brine (2 x 25 ml), dried (MgS04) and concentrated in vacuo. The product was 
dissolved in dichloromethane (10 ml) and trifluoroacetic add (5 ml) was added and the 
reaction stirred for Ih. The mixture was concentrated in vacuo and the residue was 
purified by cation exchange chromatography eluting with ammonia/methanol/ 

15 dichloromethane mixtures. This gave the title compoimd as a pale orange oil (437 mg). 
MS(ES)242(M+H)^ 

NMR (DMS0-D6) 1.75 (m, IH), 2.0 (m, IH), 2.75-3.2 (m, obscured), 4.9 (m, IH), 
6.85 (m, IH), 7.1 (m, IH), 7.3 (m, IH), 7.5 (m, IH). 

20 d) 1 -terr-ButvloxvcaTbonvl-3 -hvdroxvpvrrolidine 

The title compoimd was prepared from pyrrolidin-S-ol (2 g) in a similar manner to 
Example 127 (b) except the product was dissolved in diethyl ether (50 ml) washed with 
water (3 x 20 ml), brine (2 x 20 ml), dried (MgS04) and concentrated in vacuo to yield a 
clear oil (3.5 g). 

25 MS(ES)188(M+H)^ 

^H NMR (DMS0.D6) 1.2 (s, 9H), 1.6-1.9 (m, 2H), 3.2-3.4 (m, obscured), 4.2 (m, IH), 

Example 128 



30 2-rrAminocarbonvDamino1-5-f2-fpvrrolidin-3-vloxv'>phenvl1-3-thiophenecarboxamide 
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2-[(Aininocarbonyl)asuno]-5-{2-[(l-ferf-butyloxyc^ 

thiophenecarboxamide (200 mg) was suspended in dichloromefhane (30 ml) and 

trifluoroacetic add (5 ml) was added. The mixture was stirred for Ih, followed by 

concentration in vacuo. The product was treated with 38% aqueous ammonia and then 

isolated by filtration as a brown powder (98 mg). 

MS (ES) 347 (M+H)"^. 

^HNMR(DMS0-D6) 1.8-2.0 (m, 2H), 2.7 (m, IH), 2.8-3.1 (m, 4H), 4.9 (s, IH), 6.8 (brs, 
2H), 6.9 (m, IH), 7.0 (m, IH), 7.15 (m, 2H), 7.5-7.7 (m, 2H), 7.7 (s, IH), 10.9 (s, IH). 

. Example 129 

2- [( Aminocarbonvnamino1-5- (2-r( 1 -methvlpiperidin-2-vnmeth6xvlphenvU -3- 
thiophenecarboxamide 

a) The title compound was made firom 2-[(2-bromophenoxy)methyl]-l -methylpiperidine 
in a similar manner to Example 43 (a). 

MS(ES)389(M+H)'*". 

NMR (DMS0-D6) 1.4-1.9 (m, 6H), 2,0-2.1 (m, IPI), 2.35 (s, 3H), 2,65 (m, IH), 2.8 (m, 
IH), 2.9 (m, IH), 4.7 (m, IH), 6.85 (brs, 2H), 7.0 (m, IH), 7.1 (m, IH), 7.25 (m, IH), 7.6 
(m, 2H), 7.8 (s, IH), 10.9 (s, IH). 

b) 2-r(2-BromoDhenoxv)methvl1- 1 -methvlpiperidine 

The tide compound was made from (l-methylpiperidin-2-yl)methanol in a similar maimer 

to Example 126 (b). 

MS(ES)284(M+H)'*". 

^HNMR (CDCI3) 1.4-2.0 (m, 6H), 2.1-2.2 (m, IH), 2.35 (s, 3H), 2.55 (m, IH) 2.7-2.8 (m, 
IH), 2.9-3.0 (m, IH), 4.1-4.2 (m, IH), 6.8-6.9 (m, 2H), 7.2 (m, IH), 7.5 (m, IH). 



wo 03/010158 



PCT/SE02/01403 



127 
Example 130 

(9.<;^-7- ff Ami nocarbonvnaiTiinQ]-^-r2--/ri-metfavlpv^ 
thiophenecarboxamide 

a) The title cx)mpound was made from (25)-2-[(2-bromopherioxy)methyl]- 1 - 
methylpyrrolidine in a similar manner to Example 43 (a) and the precipitate purified by 
preparative HPLC. 
MS (ES) 375 (M+H)^ 

^HNMR (DMS0.D6) 1.65-1.8 (m, 3H) 2.2 (m, 2H), 2.4 (s, 3H), 2.75 (m, IH), 3.0 (m, 
IH), 3.85 (m, IH), 4.2 (m, IH), 6.8-6.9 (brs, 2H), 7.0 (t, IH), 7.1 (m, IH), 7.2-7.3 (m, 2H), 
7.5-7.7 (m, 2HX 7.8 (s, IH), 10.9 (s, IH). 

b^ f2iS^-2-rf 2-Bromophenoxvtoethvl1-l -methvbvTrolidine 

The title compound was made from (S)-(-)-l-methyl-2-pyiTolidinemethanol in a manner 
similar to Example 126 (b), 
MS (ES) 270 (M+H)^. 

NMR (DMS0-D6) 1.65-1.8 (m, 3H), 2.2-2.3 (m, 2H), 2.4 (s, 3H), 2.65 (m, IH), 3.0 (m, 
IH), 3.9-4.05 (m, 2H), 6.9 (m, IH), 7.1-7.2 (m, IH), 7.35 (m, IH), 7.55 (m, IH). 

Example 131 

2-rfAminocar ^nny1)flmino1 -S-f2-iri-f2-methoxvethvnpv rrolidin-3-vr 
thiophenecarboxamide 

a) The title compound was made from 3-(2-bromophenoxy)-l -(2-methoxyethyl)- 
pyirolidme in a similar manner to Example 43 (a). The precipitate was purified by cation 
exchange chromatography eluting with ammonia / methanol / dichloromethane mixtures. 
MS(ES) 405 (M+H)^ 
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^HNMR(DMSO-D6) 1.9-2.0 (m, IH), 2.2-2.3 (m, IH), 2.6-2,7 (m, 2H), 2.75 (m, 2H), 3.1 
(m, IH), 3.2 (m, IH), 3.25 (s, 3H), 3.45 (m, 2H), 4.95 (m, IH), 6.8-6.9 (brs, 2H), 6.95-7.05 
(m, 2H), 7.25 (m, 2H), 7.6-7.7 (m, 2H), 7.75 (s, IH), 10.9 (s, IH). 

b) 3-f2-BromophenoxvVl -(2-methoxvethvl)pvrrolidine 

3-(2-Bromophenoxy)pyrrolidine (1.23 g), I-bromo-2-methoxyethane (0.526 ml) and 
potassium carbonate (842 mg) were mixed with dimethylformamide (50 ml) and stirred for 
two days. The mixture was added to water (100 ml). The mixture was extracted with 
diethyl ether (3 x 50 ml), washed with water (2 x 50 ml), brine (2 x 30 ml), dried (MgS04) 
and concentrated in vacuo. Purification was achieved using cation exchange 
chromatography eluting with ammonia/methanol/dichloromethane mixtures yielding 
product as a clear oil (0.8 g). 
MS (ES) 300 (M+H)"^. 

NMR (DMSO-D6) 1.7-1.8 (m, IH), 2.2-2.3 (m, IH), 2.5-2.8 (m, 5H), 2.9 (m, IH), 3.2 
(s, 3H), 3.4 (m, 2H), 4.9 (m, IH), 6.90-6.95 (m, IH), 7.0 (m, IH), 7.25-7.35 (m, IH), 7. 5 
(s, IH). 

Example 132 

f 2/?V2-T(Aminocarbonyl) aTnmn] .5-f2- 1 [ 1 -methvlpvrrolidui-2-vl1methoxvlphenvlV3- 
thiophenecarboxamide 

a) The title compound was made from (2i?)-2-[(2-bromophenoxy)methyl]- 1 - 
methylpyrrolidine in a similar manna: to Example 43 (a) and the precipitate purified by 
preparative LCMS. 
MS(ES)375(M+H)'*'. 

^HNMR (DMS0-D6) 1.65-1.8 (m, 3H) 2.2 (m, 2H), 2,4 (s, 3H), 2.75 (m, IH), 3.0 (m, 
IH), 3.85 (m, IH), 4.2 (m, IH), 6.8-6.95 (brs, 2H), 7.0 (t, IH), 7.1 (m, IH), 7.2-7.3 (m, 
2H), 7.6-7.7 (m, 2H), 7.8 (s, IH), 10.9 (s, IH). 
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h) (2/gV2-r(2-BromophenoxvlmethvlVl-methvlpvirolidine 

(2/?)-2-[(2-Bromophenoxy)methyl]pyirolidine (1.84 g), potassium caibonate (1.09 g) and 
methyl iodide (0.49 ml) were stirred in dimethylformamide (lO.nd) for 2 h at room 
temperature. The mixture was concentrated in vacuo and water added (50 ml). The 
mixture was extracted with diethyl ether (3 x 30 ml). The organic portions were combined 
and washed with water (2 x 20 ml), brine (2 x 20 ml) and dried (MgS04) and concentrated • 
in vacuo yielding the title compound as a pale orange oil (0.75 g). 
MS(ES)270(M+H)^ 

^HNMR(DMS0.D6) 1.6-1.75 (m, 3H), 2.0 (m, IH), 2.2 (m, IH), 2.45 (s, 3H), 2.8 (m, 
IH), 2.95 (m, IH), 3.8-4.05 (m, 2H) 6.8 (m, IH), 7.1 (m, IH), 7.3 (m, IH), 7.55 (m, IH). 

c^ (2/?V2-rf2-Bromophenoxv)methvl1pvrrolidine 

This compound was made from (2^)-l-^ert-butyloxycarbonyl-2- 

(hydroxymethyl)pyrrolidine (2 g) in a similar manner to Example 127 (b-c), yielding the 

product as a brown oil (1.84 g). 

MS(ES)256(M+H)^ 

^H NMR (DMS0-D6) 1,5-1.9 (m, 4H), 2.8-2.9 (m, 2H), 3.45 (m, IH), 3.85-4.0 (m, 2H), 
6.9 (m, IH), 7.15 (m, IH), 7.35 (m, IH), 7.6 (m, IH). 

■ Example 133 

24(AminocarbQnvDamino1-S-r2-(2-(2,2.6-trimethvlpiperidin-l-vl)ethoxv)phenv 
thiophenecarboxamide 

a) The title compound was prepared from l-[2-(2-brombphenoxy)ethyl]-2,2,6- 
trimethylpiperidine in a similar manner to Example 9 (e). 
MS(ES) 431(M+H)"*'. 

^H NMR (DMS0-D6) 0.95 (s, 3H), 1 .0 (d, 3H), 1 .05 (s, 3H), 1 A (m, 6H), 2.6 (m, 2H), 3.1 
(m, IH), 3.95 (m, 2H), 6.8 (brs, 2H), 6.95 (m, IH), 7.05 (dd, IH), 7.2 (m, 2H), 7.6 (dd, 
IH), 7.6 (brs, IH), 7.75 (s, IH), 10.91 (brs, IH). 
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l.r2-f2-BromoDheaoxv^ethvl122,6- 1rime^vlpiDeri 
The title compound was prepared from l-(2-chloroethyl)-2,2,6-trimefhylpiperidiiie 
hydrochloride and 2-bromophenol in a similar manner to Example 2 (b). 
MS (ES) 326 (M+H)"^. 

NMR (DMS0.D6) 0.95 (s, 3H), 1.0 (d, 3H), 1.05 (s, 3H), 1.4 (m, 6H), 2.6 (m, 2H), 3.0 
(m, IH), 3.9 (m, 2H), 6.95 (m, IH), 7,05 (dd, IH), 7,3 (m, IH), 7.55 (dd, IH). 

l-f2-ChlQroethvlV2.2.6-trimethvlpiperidine 
The title compound was prepared as described m GB Patmt 831345. 

Example 134 

2-rf AminocarbonvlWinol-S- (5-chloTO-24( 1 >isopro pvlpvirolidin-3-vnoxv1phenvU -3- 
thiophenecarboxamide 

a) The title compound was prepared from 3-(2-bromo-4-chlorophenoxy)-l- 
isopropylpyrrolidine in a similar manner to Example 9 (e) except that the concentrated 
reaction mixture was partitioned between dichloromethane and saturated sodium carbonate 
solution. The solvent layer was washed (brine), dried and evaporated to an oil. Th6 pure 
product was obtained by silica chromatography eluting with dichloromethane/methanol 
mixtures. 

MS (ES)423(M+H)^ 

NMR (DMS0-D6) 1.0 (d, 6H), 1.95 (m, IH), 12 (m, IH), 2.55 (m, IH), 2.7 (m, IH), 
2,8 (m, 2H), 3.1 (m, IH), 4.95 (m, IH), 6.8 (m, 2H), 6.95 (dd, IH), 7.15 (d, IH), 7.2 (brs, 
IH), 7,6 (brs, IH), 7.68 (s, IH), 7.8 (s, IH), 10.85 (s, IH). 

b) 3-(2-Bromo-4-chlorophenoxv)- 1-isopropvlpvrrolidine 

Sodium hydride (0.43 g, 60% dispersion in oil) was added portionwise to a stirred solution 
of 2-bromo-4-chlorophenol (2.1 g) in dimethylacetamide (15 ml). After stirring for 15 
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minutes, a solution of l-isopropylpyrrolidin-3-yl methanesulphonate (15 mmol) in 
dimethylacetamide (1 5 ml) was added portionwise and the resulting mixture was heated at 
90 °C for 18 h.The solvent was evaporated and the residue dissolved in ethyl acetate / 
water. The solvent phase was washed twice with brine and then dried and evaporated to an 
oil. Purification was achieved using silica chromatography eluting with 
dichloromethane/methanol mixtures. This gave the title compoimd (3.0 g). 
MS (ES)318(M+H)^ 

NMR (DMSO-D6) 1.2 (d, 6H), 2.1 (m, IH), 2.25 (m, IH), 3.2 (m, 4H), 3.6 (m, IH), * 
5.15 (m, IH), 7.2 (d, IH), 7.4 (m, IH), 7.7 (d, IH). 

c^ l-Isopropvlpvrrolidin-3-vl methanesulphonate 

A solution of 1 -isopropylpyrrolidin-3-ol (2.0 ml) and triethylamine (2.5 ml) 

in toluene (25 ml) was cooled to 0 °C and methanesulphonyl chloride (1 .4 ml) was added 

dropwise with stirring. The mixture was allowed to warm to ambient temperature and 

stirred for a further 2 h. The reaction was filtered and the filtrate evaporated to an oil which 

was used inamediately. 

Example 135 

2-f(AminocarbonvlYamino1-S-(4-fluoro-2-r(l-isopropvlpvrrolidin-3-vnbxv1phe^^ 
thiophenecarboxamide 

a) The title compoimd was prepared firom 3-(2-bromo-5-fluorophenoxy)-l- 
isopropylpyrroUdine in a similar manner to Example 9 (e) and the purification was 
achieved as in Example 134 (a). 
MS (ES) 407 (M+H)"^. 

^H NMR (DMSO-D6) 1.0 (d, 6H), 1.9 (m, IH), 2.2 (m, IH), 2.4 (m, 2H), 2.7 (m, 2H), 3.05 
(m, IH), 4.95 (m, IH), 6.8 (m, 3H), 7.2 (bra, IH), 7.55 (m. 2H), 7.65 (s, IH), 7.8 (s^ IH), 
10.88 (brs, IH). 
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b) 3-f 2-BromQ-S-fluQrophenoxvVl -isopropvlpvrrolidine 

The title compoimd was prepared from 2-bromo-5-fluoroplieaol in a similar maimer to 
Example 134 (b). 
MS (ES) 302 (M+H)"**. 

NMR PMSO-D6) 1.0 (d, 6H), 1.8 (m, IH), 2.2 (m, IH), 2.4 (m, IH), 2.65 (m, 2H), 3.0 
(m. 2H), 4.9 (m, IH), 6.75 (m, IH), 6.95 (m, IH), 7.6 (m, IH). 

Example 136 

24fAminocaibonvnamino1-5-l4.5-difluoro-2-r(l4sopropvlDvrro lidm^ 
thiophenecarboxamide 

a) The title compound was prepared from 3-(2-bromo-4,5-difluorophenoxy)- 1 - 
isopropylpyrrolidine in a similar manner to Example 9 (e) ) and the purification was 
achieved as Example 134 (a). 

MS(ES)425(M+H)^ 

^H NMR (DMS0-D6) 1.05 (d, 6H), 2.0 (m, IH), 2.25 (m, IH), 2,4 (m, IH), 2.55 (m, IH), 
2.7 (m, 2H), 3.1 (m, IH), 5.0 (m, IH), 6.9 (brs, 2H), 7.2 (m, IH), 7.3 (brs, IH), 7,55 (brs, 
IH), 7.6 (m, IH), 7.8 (s, IH), 10.9 (brs, IH). 

b) 3-(2-Bromo-4.5-difluorophenQXvVl -isopropvlpviTolidine 

The title compound was prepared from 2-bromo-4,5-difluorophenol in a similar manner to 
Example 134 (b) except that the compound was purified by cation exchange 
chromatography eluting with ammonia/methanol mixtures. 
MS (ES) 320 (M+H)"*". 

^HNMR (DMS0-D6) 1.0 (d, 6H), 1.75 (m, IH), 2.2 (m, IH), 2.4 (m, IH), 2.65 (m, 2H), 
2.95 (m, 2H), 4.85 (m, IH), 7.25 (m, IH), 7.8 (m, IH). 



Example 137 
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2-r(Ammoca rhnnYl)ftiTiin nV5-{2-[fl-isQpropvlpvrrolidi^^ 
thiophenecarboxamide 

a) The title compound was prepared from 3-(2-bromo-4-methylphenoxy)-l- 
isopropylpyrrolidine in a similar manner to Example 9 (e) and the purification was 
achieved as in Example 134 (a) except that cation exchange chromatography was 
employed using methanol/ammonia mixtures with final purification by preparative hplc. 
MS (ES) 403 (M+H)^. 

NMR (DMS0-D6) 1.0 (d, 6H),1.9 (m, IH), 2.1 (m, IH), 2J5 (s, 3H), 2.4 (m, IH), 2.55 
(m, IH), 2.7 (m, 2H), 3.0 (m, IH), 4.9 (m, IH), 6.8 (bis, 2H), 6.85 (d, IH), 6.95 (m, IH), 
7.2 (brs, IH), 7.4 (s, IH), 7.6 (brs, IH), 7.7 (s, IH), 10.89 (brs, IH). 

b^ 3"(2"Bromo-4-iaiethvlphenoxvVl"isopropvlDvrrolidine 

The title compound was prepared from 2-bTomo-4-methylphenol in a similar manner to 
Example 134 (b) except that the compound was purified by cation exchange 
chromatography eluting with ammonia/methanol mixtures. 
MS (ES) 298 (M+H)"^. 

Example 138 

2-r( Aminocarbonvnamino1-5- i 5-cvano-2"rf 1 -isopropvlpvirolidin-3-v l'>oxv1phenvl) -3- 
thiophenecarboxamide 

a) .The title compound was prepared from 3-(2-bromo-4-cyanophenoxy)-l- 
isopropylpyrrolidine in a similar manner to Example 9 (e) and the purification was 
achieved in as in Example 134 (a) except that cation exchange chromatography was 
employed using methanol/ammonia mixtures with final purification by preparative hplc. 
MS (ES) 414 (M+H)^. 
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NMR PMS0-D6) 1.0 (d, 6H), 1.95 (m, IH), 2.15 (m, IH), 2.6 (m, IH), 2.8 (m, 2H), 
3.1 (m, 2H), 5.1 (m, IH), 6.8 (brs, 2H), 7.15 (d, IH), 7.25 (brs, IH), 7.6 (brs, IH), 7.65 (d, 
IH), 7.85 (s, IH), 8.0 (s, IH), 10.9 (brs, IH). 

3-(2-Bromo-4-cvanophenoxvVl-isopropvlpvrrolidine 
The title compound was prepared from 2-bromo-4-cyanophenol in a similar manner to 
Example 134 (b) except that the compound was purified by cation exchange 
chromatography eluting with ammonia/methanol mixtures. 
MS(ES) 309 (M+H)^ 

^H NMR (DMS0-D6) LO (d, 6H), 1.8 (m, IH), 2.2 (m, 2H), 2.6 (m, IH), 2.65 (m, 2H), 
2.95 (m, IH), 5.0 (m, IH), 7.2 (d, IH), 7.8 (m, IH), 8.1(m, IH). 

Example 139 

9 4fAiTiinncarbonvl^amino1-S-l24n-isQpropvlpvrrolidin-3-vnox vV5-meiho^ 
thiophenecarboxanfiide 

a) The title compound was prepared from 3-(2-bromo-4-methoxyphenoxy)-l- 
isopropylpyrrolidine in a similar manner to Example 9 (e) and the purification was 
achieved as in Example 134 (a) except that the crude product was purified by trituration 
with dichloromethane / methanol mixtures. 
MS (ES) 419 (M+H)"*". 

^H NMR (DMS0-D6) 1.0 (d, 6H),1.9 (m, IH), 2.15 (m, IH), 2.4 (m, IH), 2.55 (m, IH), 
2.7 (m, 2H), 3.0 (m, IH), 3.75 (s, 3H), 4.8 (m, IH), 6.75 (m, IH), 6.8 (brs, 2H), 6.9 (m, 
IH), 7.2 (m, IH), 7.22 (brs, IH), 7.6 (brs, IH), 7.8 (s, IH), 10. 85 (bis, IH). 

3-r2-Bromo-4-methoxvphenoxvVl ■isQpropvlpvrrolidme 
The title compound was prepared from 2-bromo-4-methoxyphenol in a similar manner to 
Example 134 (b) except that the compoxmd was purified by cation exchange 
chromatography eluting with ammonia/methanol mixtures. 
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MS(ES)314(M+H) . 

^HNMR (DMSO-D6) 1.0 (d, 6H), 1.9 (m, 2H), 2.4 (m, IH), (2.5, IH obscured), 2.75 (m, 
3H), 3.8 (s, 3H), 4.8 (m, IH), 6.7 (m, IH), 6.9 (m, IH), 7.2 (m, IH). 

c) 2"Bromo-4-methoxvphenol 

The title compound was prepared as described in S.AfirJ.Chem., 1999, 52, 1 12. 

Example 140 

9 4( ATTiinnca rbQnvnaniinol-5-l3,S-difluoro-2-rfl-isop ropvlDVirolidin-3-^^^ 
thiophenecarboxamide 

a) The title compound was prepared from 3-(2-bromo-4,6-difluorophenoxy)-l - 
isopropylpyrrolidine in a similar manner to Example 9 (e) and the purification was 
achieved as in Example 134 (a) except that the compound was purified by cation exchange 
chromatography eluting with ammonia/methanol mixtures and subsequent prq)arative 
hplc. 

MS(ES)425(M+H)^. 

^H NMR (DMSO-D6) 0.95 (m, 6H), 1.95 (m, 2H), 2.4 (m, IH), 2.75 (m, 4H), 4.7 (m, IH), 
6.9. (m, 2H), 7.2 (m, 2H), 7.4 (m, IH), 7.6 (m, IH), 7.85 (s, IH), 10.95 (brs, IH). 

h) 3-f 2"Bromo-4.6"difluorophenoxvV 1 -isopropvlpvrrolidine 

The title compoimd was prepared from 2-bromo-4,6-difluorophenol in a similar manner to 
Example. 134 (b) except that the compoimd was purified by cation exchange 
chromatography eluting with ammonia/methanol mixtures and subsequent preparative 
hplc. 

MS (ES) 320 (M+H)"**. 

^H NMR (DMS0-D6) 1.0 (d, 6H), 1.95 (m, IH), 2.05 (m, IH), 2.4 (m, IH), (2.5, IH 
obscured), 2.8 (m, 3H), 4.7 (m, IH), 7.4 (m, 2H), 
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Fyample 141 

9-f(Aminncar>innYl)amin oV5"(24fl4soPrODylPVnoKdin'3-vnoxV%^ 
thiophenecarboxamide 

a) The title cx)mpoimd was. prepared from 3-(2-bromo-6-methoxyphenoxy)- 1 - 
isopropylpyrrolidine in a similar manner to Example 9 (e) and tbe purification was 
achieved as in Example 134 (a) except that the compound was purified by cation exchange 
chromatography eluting with ammoniaymefhanol mixtures and subsequent preparative 
hplc. 

MS(ES)419(M+H)"*'. 

NMR (DMSO-D6) 0.95 (d, 6H), 1.8 (m, 2H), 2.4 (m, 2H), 2.8 (m, 3H), 3.8 (s, 3H), 4.8 
(m, IH), 6.8 (m, 2H), 6.9 (m, IH), 7.1 (m, 2H), 7.2 (m, IH), 7.55 (brs, IH), 7.7 (s, IH), 
10.92 (brs, IH). 

b^ 3-f 2-Bromor6-methoxvphenoxvV 1 -isopropylpyrrolidine 

The title compoimd was prepared from 2-bromo-6-methoxyphenol in a similar manner to 
Example 134 (b) except that the compound was purified by cation exchange 
chromatography eluting with armnonia/methanol mixtures. 
MS(ES)314(M+H)'^. 

NMR (DMSO-D6) 1.0 (d, 6H), 1.95 (m, 2H), 2.4 (m, IH), (2.5, IH obscured), 2.75 (m, 
3H), 3.8 (s, 3H), 4.8 (m, IH), 7.0 (m, 2H), 7.15 (m, IH). 

c) 2-Bromo-6-methoxyphenol 

The title compound was prepared as described in Synthesis ^ 2001, 741. 

Example 142 

2-rfAniinocarbonvnaminQV5.-(24fl-isopropvlpyrro lidin-3-ynoxy1--5- 
trifluoromethvlphenvl } -3 -thiophenecarboxamide 
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a) The title compound was prepared from 3-[2-bromo-4-trifluoromethylphenoxy>l- 
isopropylpyrrolidine in a similar manner to Example 9 (e) and the purijBcation was 
achieved as in Example 134 (a) excq)t that the compound was obtained pure by washing 
with methanol. 
MS (ES) 457 (M+H)"^. 

NMR (DMS0-D6) LO (d, 6H), L95 (m, IH), 2.25 (m, 2H), 2.55 (m, IH), 2.8 (m, 2H), 
3.1 (m, IH), 5.05 (m, IH), 6.8 (m, 2H), 7.2 (m, IH), 7.25 (m, IH), 7.5 (m, IH), 7.65 (m, 
IH), 7.9 (m,2H) 10.92 (m, IH). 

b^ 3-[2-Bromo-4-trifluoromethvlphenoxv1-l-isopropvlpvrrolidine 

The title compound was prepared from 2-bromo-4-trifluoromefliylphenol in a similar 

manner to Example 134 (b) except that the compound was purified by cation exchange • 

chromatography eluting with ammonia/methanol mixtures. 

MS (ES) 352(M+H)'^. 

NMR (DMS0-D6) 1.0 (d, 6H), 1.8 (m,. IH), 2.2-2.4 (m, 3H), 2.7 (m, 2H), 3.0 (m, IH), 
5.0 (m, IH), 7.2 (d, IH), 7.65 (m, IH), 7.9 (d, IH). 

c^^ 2-Bromo-4-trifluoromethvlphenol 

The title compound was prepared as described in Chem.Pharm.BuU, 1996, 44, 4. 

Example 143 

2-rf Aminocarbonvl)ainino1-5-l 2-rf 1 -isopropvlpvrrolidin-3-vnoxv1-4- 
trifluoromethvlphenvU"3-thiophen ecarhnxaTnide 

a) The title compound was prepared from 3-[2-bromo-5-trifluoromethylphenoxy]-l - 
isopropylpyrrolidine in a similar manner to Example 9 (e) and the purification was 
achieved as in Example 134 (a) except that the compound was obtained pure by cation 
exchange chromatography eluting with ammonia/methanol mixtures. 
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MS(ES)457(M+H)^ 

NMR (DMS0-D6) 1.05 (d, 6H), 2.0 (m, IH), 23 (m, IH), 2.5 (m, 2H), 2.8 (m, 2H), 3.1 
(m, IH), 5.1 (m, IH), 6.9 (m, 2H), 7.3 (m, 2H), 7.6 (m, 2H), 7.9 (dd, IH), 8.0 (s, IH), 
10.95 (s, IH). 

b)3-r2-Bromo-5-trifluoroinethvlphenoxv1-l-isopropvlpvrrolidme 

The title compound was prepared from 2-bromo-5-trifluoromethylphenol in a similar 

manner to Example 134 (b) except that the compoimd was purified by cation exchange 

chromatography eluting with ammonia/niethanol nuxtures. 

MS (ES) 352 (M+H)"*". 

^HNMR (CDCI3) 1.05 (d, 6H), 2.0 (m, IH), 2.3 (m, IH), 2.5 (m, IH), 2.8 (m, 3H), 3.2 (m, 
IH), 4.85 (m,. IH), 7.0 (d, IH), 7.05 (d, IH), 7.4 (d, IH). 

2-Bromo-5-ftrifluoromethvl'>phenol 
The title compound was prepared as described in Chem.Pharm.BulL, 1996, 44 , 4. .. 

Example 144 

2-rf AniinocarbonvnaminQl-5- {2A( 1 -isopropvlpvrrolidin-3-vnoxv1-4-meth oxvphenvU -3- 
thiophenecarboxamide 

a) The title compound was prepared from 3-(2-bromo-5-methoxyphenoxy)-l- 
isopropylpyrrolidine in a similar manner to Example 9 (e) and the purification was 
achieved as in Example 134 (a) except that the compound was obtained pure by cation 
exchange chromatography eluting with ammonia/methanol mixtures. 
MS(ES) 419 (M+H)^ 

^H NMR (DMS0-D6) 1.0 (d, 6H), 1.9 (m,lH), 2.2 (m, IH), 2.4 (m, IH), 2.55 (m,lH), 2.7 
(m, 2H), 3.0 (m, IH), 3.75 (s, 3H), 4.95 (m, IH), 6.5 (m, IH), 6.6 (m, IH), 6.8 (brs, 2H), 
6.9 (m, IH), 7.2 (brs, IH), 7.5 (m, IH), 7.55 (s, IH), 10.86 (brs, IH). 
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b^3-f2-Bromo-5-metfaoxvphenoxvVl4soDroDvbvrrolidme 

The title cx)mpound was prepared from 2-bromo-5-methoxyphenol in a similar manner to 
Example 134 (b) except that flie compound was purified by cation exchange 
chromatography eluting with ammonia/mettianol mixtures 
MS(ES)314(M+H)'*'. 

NMR (CDCI3) 1.1 (d, 6H), 2.0 (m, IH), 2.25 (m, IH), 2.45 (m, IH), 2.75 (m, 3H), 3.2 
(m, IH), 3.75 (s, 3H), 4.8 (m, IH), 6.4 (m, 2H), 7.4 (m, IH). 

c^ 2-Bromo-5-methoxvDhenol 

The title compoimd was prepared as described in J.ChemSocPerHn Transit 12,2927 
(1983). 

Example 145 

2- [( Aminnc arbonvnarninQl-5W5-fluoro-2'fa4sopropvlovrrolidi n-3-vnoxvl^^^ 
thiophenecarboxamide 

a) The title compound was prepared from 3-(2-bromo-4-fluorophenoxy)-l- 
isopropylpyrrolidine in a similar maimer to Example 9 (e) and the purification was 
achieved as in Example 134 (a) except that the compound was obtained pure by cation 
exchange chromatography eluting with ammonia/methanol mixtures. 

MS (ES) 407 (M+H)"^. 

^H NMR (DMS0-D6) 1.0 (d, 6H), 1.95 (m, IH), 2.2 (m, IH), 2.4 (m, IH), 2.6 (m, IH), 
2.75 (m, 2H), 3.05 (m, IH), 4.95 (m, IH), 6.8 (m, 2H), 7.0 (m, 2H), 7.2 (brs, IH), 7.4 (m, 
IH), 7.6 (brs, IH), 7.8 (s, IH), 10.88 (brs, IH). 

b) 3-(2-Bromo-4-fluoropheDoxvVl -isopropvlpvrrolidine 

The title compound was prepared from 2-bromo-5-fluorophenol in a similar manner to 
Example 134 (b) except that the compound was purified by cation exchange 
chromatography eluting with ammonia/methanol mixtures. 
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MS (ES) 302 (M+H)"^. 

NMR (DMS0-D6) 1.0 (d, 6H), 1.8 (m, IH), 2.2 (m, IH), 2.35 (m, IH), 2.5 (m, IH), 2.6 
(m, 2H), 2.95 (m, IH), 4.8 (m, IH), 7.0 (m, IH), 7.2 (m, IH), 7.5 (m, IH). 

Example 146 

2-f (Aiiimocarbonvl)ainino1-5-' (2-r(l -isopropvlpvrrolidin-3-vDoxvV3-(morpholm-4- 
vlmethvUphenvU -3>tfaiophenecarboxamide 

a) The title compound was prepared from 4-{3-bromo-2-[(l -isopropylpyrrolidin-S- 
yl)oxy]benzyl}morpholine in a similar manner to Example 9 (e) and the purification was 
achieved as in Example 134 (a) except that the compound was initially purified by cation 
exchange chromatography eluting with ammonia/methanol mixtures. Final purification 
was achieved using preparative hplc. 

MS (ES) 488 (M+H)"^. 

NMR (DMSO-D6)-2.0 (m, IH), 2,3 (m, IH), 2.55 (m, 2H), 2.75 (m, 2H), 3.0 (m, IH), 
3.7 (m, 2H), 5.0 (m, IH), 6.8 (brs, 2H), 6.95 (m, 2H), 7.1 (in, 2H), 7.2 (bis, IH), 7.3 (m, 
2H), 7.6 (m, 2H), 7.8 (s, IH), 10.95 (s, IH). 

b) 4«(3-'BTomo-2-r(l -isopropvlpvrrolidm-S-vDoxvlbenzvUmorpholine 

The title compound was prepared from 2-bromo-6-(morpholin-4-yhnethyl)phenol in a 
similar manner to Example 134 (b) except that the compound was purified by cation 
exchange chromatography eluting with ammonia/methanol mixtures. 
MS (ES) 383 (M+H)^. 

^H NMR (CDCI3) 1.1 (m, 6H), 2.15 (m, 2H), 2.5 (m, 4H), 2.6 (m, IH), 2.9 (m, 4H),'3.6 (d, 
2H), 3.7 (ni, 4H), 4.9(m, IH), 6.95 (m, IH), 7.35 (dd, IH), 7.45 (dd, IH). 



c) 2«Bromo-6"f morpholin-4' vlmethvl)phenol 

Sodium triacetoxyborohydride (3.18 g) was added to a solution of 3-bromo-2- 
hydroxybenzaldehyde (2.0 g) and moipholine (1 .04 ml) in tetrahydrofuran (30 ml) and the 
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mixture stiired at ambient temperature for 1 8 h. A&er filtering firom a little insoluble 
material, the filtrate was evaporated. The residue was partitioned between dichloromethane 
and water and tiie solvent phase was washed with water, dried and evaporated to an oil. 
MS (ES)272(M+H)^ 

NMR (CDCI3) 2.6 (m, 4H), 3.7 (s, 2H), 3.8 (m, 4H), 6.75 (m, IH), 6.9 (m, IH), 7.4 (m, 

IH). 

Example 147 

2-r(Aniinocaifaonvnamino1-5-f2-frfl-fcvclopropvhDelfavn^ 
thiophenecarfaoxamide 

a) The title compound was prepared from 3-(2-bromophenoxy)-l -(cyclopropylmethyl)- 
pyrrolidine in a similar manner to Example 134 (a) except that the compound was purified 
by cation exchange chromatography eluting with anMnonia/methanol mixtures. 
MS(ES)401(M+H)^. 

NMR (DMS0-D6) 0.05 (m, 2H), 0.4 (m, 2H), 0.8 (m, IH), 1.7 (m, IH), 1.9 (m, IH), 
2.2 (m, 2H),.2.55 (m, IH), 2.6 (m, 2H), 3.0 (m, IH), 4.9 (m, IH). 6.8 (m, 2H), 6.9 (m, 2H), 
7.15 (m, 2H), 7.2 (brs, IH), 7.55 (m, IH). 7.65 (s, IH), 10.84 (s, IH). 

b) 3-f 2-BromophenoxvV 1 -(cvclopropvlmethynpyrrolidine 
The title compound was prepared firom 2-bromophenol and 

l-(cyclopropylmethyl)pyrrolidin-3-yl methanesulphonate in a similar manner to Example 
134 (b) except that the compound was purified by cation exchange chromatography elnting 
with ammonia/methanol mixtures. 
MS (ES) 296 (M+H)"''. 

^H NMR (CDCI3) 0.15 (m, 2H), 0.5 (m, 2H), 0.9 (m, IH), 2.4 (m, 2H), 2.8 (m, 3H), 3.0 (d, 
2H), 3.2 (m, IH), 4.9 (m, IH), 6,8 (m, 2H), 7.2 (m, IH), 7.5 (m, IH). 



c) l-fCvclQpropvlmethvDpvrroIidin>^-yl methanesulphonate 
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The title compound was prepared in a similar manner to Example 134 (c) excq)t that 
l-(cyclopropylmethyl)pyrrolidin-3-ol was used. 

d) l-^fCvclopropvhnethvnpvrrolidin-B-ol 

The title compound was prepared in a similar manner to Bull.Chem.Soc Japan, 69, 213 
(1996) except that cyclopropanemethyl bromide was used. 
MS (ES) 142 (M+H)^ 

Example 148 

7,[(Amino carbonvnamino1-5-l2- rfl-cvclopropv lpvrrolidin-3-vnoxv1phenvl|-3- 
thiophenecarboxamide 

a) The title compound was prepared from 3-(2-bromophenoxy)4-cyclopropylpyTrolidine 
in a similar manner to Example 9 (e) and the purification was achieved as in Example 134 
(a) except that the product was isolated from the dichloromethane extract by cation 
exchange chromatography eluting with aromonia/methanol mixtures. Final purification 
was achieved using preparative hplc. 

MS (ES) 387 (M+H)"*". 

^HNMR (DMSO-D6) 0.3 (m, 3H), 0.8 (m, IH), 1.4 (m, IH), 1.65 (m, IH), 1.9 (m, IH), 
2.2 (m, IH), 2.3 (m, IH), 2.6 5(m, IH), 2.9 (m, IH), 4.95 (m, IH), 6,9 (m, 2H), 7.0 (m, 
2H), 7.2 (m, 2H), 7.6 (m, 2H), 7.7 (s, IH), 10.9 (s, IH). 

b) 3-f2-BromophenoxvVl-cvclopropvlpvrrolidine 

The title compound was prepared from 2-bromophenol and l.cyclopropylpyrrolidin-3-yl 
methanesulphonate in a similar manner to Example 134 (b).exc€5)t that the compound was 
purified by cation exchange chromatography eluting with ammonia/methanol mixtures. 

MS (ES) 282(M+H)^. 

^H NMR (CDCI3) 0.6 (m, 2H), 0.95 (m, 3H), 1.6 (m, IH), 2.0 (m, IH), 2.2 (m, IH), 2.7 
(m, IH), 2.9 (m, IH), 3.2 (m, IH), 4.8 (m, IH), 6.8 (m, 2H), 7.2 (m, IH), 7.55 (m, IH). 
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c^^ l-Cvclopropvlpvrrolidm-3-vlinethanesulphonate 

The title compound was prepared in a similar manner to Example 134 (c) except that 
1 -cyclopropylpyrrolidin-3-ol was used. 

l-Cvclopropvlpvrrolidin-3-oI 
The title compound was prepared in a similar manner to JMedPharm,Chem,, 1, 73 (1959) 
except that cyclopropylamine was used. 
MS (ES) 128 (M+H)"^. 

^HNMR (CDCI3) 0.4 (m, 2H), 0.95 (m, 3H), 1.65 (m, 2H), 2.0 (br, IH), 2.2 (m, 2H), 2.5 
(m, IH), 2.9 (m, IH), 4.35 (m, IH). 

Example 149 

9 4( Aminnca rbonvnanaino1-5-l2-ff2-(4-fluoropiperi din-l-vl^ethoxv1phenv 
thiophenecarboxamide 

a) The title compound was prepared from l-[2-(2-bromophenoxy)etiiyl]-4- 
fluoTOpiperidine in a similar manner to Example 9 (e) and the purification was achieved as 
in Example 1 34 (a) except that the product was isolated from the dichlorometiiane phase 
using cation exchange chromatography eluting with ammonia/methanol mixtures. Final 
purification was achieved using preparative hplc. 
MS (ES) 407 (M+H)^. 

NMR (DMS0-D6) 1.8 (m, 2H), 2.0 (m, IH), 2.4 (m, 2H), 2.6 (m, 2H), 3.0 (m, IH), 4.0 
(m, IH), 4.2 (m, 2H), 4.6 (m, IH), 5.6 (m, IH), 6.8 (brs, 2H), 6.95 (m, IH), 7.05 (m, IH), 
7.2 (m, 2H), 7.6 (m, 2H), 7.75 (d, IH), 10.9 (brs, IH). 

b^ l-r2-f2'BromophenoxykthylV 4-flunrn piperidine 

A mixture of l-bromo-2-(2-chlon)ethoxy)ben2ene (2.35 g), 4-fluoropiperidine 
hydrochloride (1.54 g) , potassium carbonate (4.06 g) and potassium iodide (0.83 g) in 
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dimetliylfonnainide (20 ml) was heated at 80 °C for 18 L After evaporation, the residue 
was partitioned between ethyl acetate and water. The solvent phase was washed (brine), 
dried and evaporated to give an oil (1 .0 g). . 
MS (ES) 302 (M+H)*^. 

^HNMR (CDCI3) 1.9 (m, 2H), 2.2 (m, 2H), 2.8 (m, 2H), 2.9 (m, IH), 2.95 (m, IH), 4.2 
(m, 2H), 4.7 (m, 2H), 5.75 (m, IH), 6.8 (m, 2H), 7.2 (m, IH), 7.55 (m, IH), 

Example 150 

2-f f Aminocarbonvnami nn ]-5> f 2-f f 1 -methvlpiperidin-4-vl)oxv1phenvl) -3- 
thiophenecarboxamide 

a) The title compoimd was prepared from 4-(2-bromophenoxy)- 1 -methylpiperijiine in a 
similar manner to Example 9 (e) except that the pure product was obtained by triturating 
the crude solid with a dichloromethane / methanol mixture. 
MS (ES) 375 (M+H)^. 

^H NMR (DMSO-D6) 1.85 (m, 2H), 2.05 (m, 4H), 2.8 (s, 3H), 3.1 (m, 2H), 4.6 (m, IH), 
6.8 (m, 3H), 7.2 (m, 3H), 7.65 (m, 2H), 7.8 (s, IH), 10.94 (brs, IH). 

h) 4-(2-Brom6DhenoxyVl-methvlpiperidme 

The title compound was prepared from 2-bromophenol and l-methylpiperidin-4-yl 
methanesxxlphonate in a similar manner to Example 134 (b) except that the compound was 
purified by cation exchange chromatography eluting with ammonia/methanol mixtures. 
MS (ES)270(M+H)"*'. 

0) l-MethYlp i peridin-4-vlmethanesulphonate 

The title compound was prepared in a similar manner to Example 134 (c) except that 
l-methylpiperidin-4-ol was used. 
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' Example 151 

24fAminocarbonvnaminol-5-f2-rn-methvlDvrroli(im^^ 
thiophenecarboxaniide 

a) - The title compound was prepared from 3-(2-bromophenoxy)-l-methylpyrrolidine in a 
similar manner to Example 9 (e) except that the pure product was obtained by triturating 
the crude solid with a dichloromethane / methanol mixture. 

MS (ES) 361 (M+H)^ 

NMR (DMS0-D6) 1 .95 (m, IH), 2.2 (m, IH), 2.25 (s, 3H), 2.45 (m, IH), 2.65 (m, 2H), 
2.9 (m, IH), 5.0 (m, IH), 6.8 (brs, 2H), 6.95 (m, 2H), 7.2 (m, 2H), 7.6 (dd, 2H), 7.8 (s, 
IH), 10.9 (brs, IH), 

b) 3-f2-BromQDhenoxvVl-methvlpvrrolidine 

The title compound was prepared from 2-bromophenol and l-methylpyirolidin-3-yl 
methanesulphonate in a similar manner to Example 134 (b) except that the compound was 
purified by cation exchange chromatography eluting with ammonia/methanol mixtures. 
MS (ES) 256 (M+H)"*". 

^HNMR(CDCl3) 2.0 (m, IH), 2.3 (m, IH), 2,4 (s, 3H), 2.6 (m, IH), 2.75 (m, 2H),-3.0 (m, 
IH), 4.8 (m, IH), 6.8 (m, 2H), 7.2 (m, IH), 7.55 (m, IH). 

c^ l-Methvlpvrrolidin-3'Vl methanesulphonate 

The title compound was prepared in a similar manner to Example 134 (c) except that 1- 
methylpyrrolidin-3-ol was used. 

Example 152 



2>rrAminoc arbon ynamino1-5-r4»(2-lmorpholin"4-vl}acetvl)phenvll3- 
thiophenecarboxamide 
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a) He title compound was prepared from 1 -(4-bromoplieiiyl)-2-(moipholin-4- 
yl)ethanone in a similar manner to Example 9 (e), 
MS (ES) 389 (M+H)"*". 

NMR (DMS0.D6) 2.55 (m, 4H), 3.6 (m, 4H), 3.8 (s, 2H), 6.8 (brs, IH), 7.0 (brs, 2H), 
7.35 (bxs, IH). 7.6 (d. 2H), 7.9 (s. IH), 8.0 (d, 2H). 1 1.06 (s. IH). 

l-f4-BromophenvlV2-fmorDholin-4-vl')ethanQne 
Moipholine (4.35 g) in dry toluene (8 ml) was stirred during the addition of aliquots of 
2-bromo-l-(4-bromophenyl)ethanone (6.95 g) in diy toluene (70 ml), the resulting 
precipitate was removed by filtration and the filtrate evaporated to give the product (J. 
Amer. Chem. Soc, 1940, 62, 2882) as a pale yeUow soHd (7.2 g). 
MS (ES) 284 (M+H)^. 

NMR (CDCI3) 2.61 (m, 4H), 3.78 (m, 6H), 7.61 (dd, 2H), 7.90 (dd, 2H). 

Example 153 

?-r<'AiniTiocp rhnTivnaTnin ol-5-f2-a-f4-hv droxv-l-piperidinvl)ethoxv>phenyn-3- 

thiophenecarboxamide 

a) The title compound was prepared from 1 -[2-(2-bromophenoxy)ethyl]-4-piperidiii61 in 
a similar manner to Example 38. Purification by cation exchange chromatography eluting 
with ammonia/methanol mixtures gave the product (320 mg). 
MS(ES)405(M+H)^ 

NMR (DMS0-D6) 1.35 (m, 2H), 1.6 (m. 2H), 2.15 (m, 2H), 2.8 (m, 4H), 3.4 (m, IH), 
4.2 (t, 2H), 6.8 (brs, 2H), 7.0 (m, 2H), 7.1 (m, IH), 7.2 (m,2H), 7.6 (m. 2H), 7.8 (s, IH), 
11.0 (s, IH). 

b'>l-r2-(2-BromophenoxY )'^ttiYl]-4-piperidinol 
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The title compound was prepared fiom l-brom.o-2-(2-chloroeflioxy)beiizene and 4- 
hydro}Qrpiperidine in a similar manner to Example 149 (b). 
MS (ES) 300 (M+H)"^. 

NMR (CDClj) 1 .6 (m, 2H). 1 .75 (brs, IH), 1 .9 (m, 2H), 2.4 (m, 2H). 2.9 (m, 4H), 
3.7 (m, IH), 4.15 (m, 2H), 6.8 (m, 2H), 7.2 (m, IH), 7.55 (m, IH). . 

Ryam ple 1S4 

?- ffAmiTincai^ Ti Yl)aTTiiTin1-542-f2-r2.2.6.6 -tetramefevlpiperidin-l-vnethoxvbhe^^^^ 
tfaiophenecarfaoxamide 

a) The title compound was prepared from 1 -[2-(2-bromophenoxy)ethyl]-2,2,6,6- 
tetramethylpiperidine in a similar manner to Example 9 (e). 
MS (ES) 445 (M+H)"^. 

NMR (DMS0-D6) 1.0 (s, 12H), 1.35 (m, 4H), 1.5 (m. 2H), 3.0 (t, 2H), 3.95 (t, 2H), 6.9 
(brs, 2H), 7.0 (m, IH), 7.3 (m, 2H), 7.4 (s, IH), 7.6 (m, 2H). 7.8 (m, IH), 10.95 (brs, IH). 

b^ l-r2-f2-Bromophenoxv>etfavll2.2.6- tetramethvlpioeridine 

The title compound was prepared from l-(2-chloroetiiyl)-2 A6,6-tetramethylpiperidine 
hydrochloride and 2-bromophenol in a similar manner to Example 2 (b). 
MS (ES) 340 (M+H)"^. 

^H NMR (DMS0-D6) 1.0 (s, 12H), 1.3 (m, 4H), 1.5 (m, 2H), 2.8 (m, 2H), 3.9 (m, 2H), 
6.85 (m, IH), 7.1 (dd, IH), 7.3 (m, IH), 7.55 (dd, IH). 

c> l-f2-Chloroethvn-2.2.6.6-tetramethvlpiperidin e hydrochloride 

Hie title compound was prepared as described in J.Med.Chem., 1963, 6, 681. 

Exam ple 155 
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2-[fAminocaibonvnaminoVS>l2-r2-(3>PVtTo lia-l-vn thiopheneO- 
carboxaimde 

a) The title compound was prepared in a similar manner to Example 9 (e) but using 
1 -[2-(2-bromophenoxy)ethyl]-3-pyrroline. 

MS (ES) 373 (M+H)^. 

NMR (DMS0-D6) 3.1 (t, 2H), 3.5 (s, 4H), 4.2 (t, 2H), 5.8 (s, 2H), 6.9 (s, 2H), 7.0 (t, 
IH), 7.15 (d, IH), 7.2 (m, 2H), 7.6 (m, 2H), 7.8 (s, IH), 10.9 (s, IH). 

b) l-r2-f2>Bromophenoxvlethvl1-3-pvrroline 

The title compound was prepared from 3-pyiroline and 2-(2-bromophenoxy)ethyl chloride 
in a similar manner to Example 42 (b). 
MS (ES) 268 (M+H)"^. 

NMR (CDCI3) 3.15 (t, 2H) 3.6 s, (4H), 4.2 (t, 2H), 5.8 (s, 2H), 6.8 (t, IH), 6.9 (d, IH), 
7.25 (m,lH), 7.5 (m,lH). 

Example 156 

Cis/trans-24fAminocarbonvnaminoVS-(2-r2-(2,5-dimethvU3-Pv rrol^^ 
vlkthoxvlphenvlthiophene~3-carboxamide 

a) The title compound was prepared from cis/trans- l-[2-(2-bromophenoxy)ethyl]-2,5- 
dimethyl-3-pyTroline in a similar manner to Example 9 (e); the product was purified by 
chromatography on silica using methanol-dichloromethane mixtures. 

MS(ES) 401 (M+H)"^. 

NMR (DMS0-D6) 1.0-1.1 (m, 6H), 3.15 (m, 2H), 3.7, 3.85 (m,m, 2H), 4.05-4.2 (m, 

2H), 5.55, 5.7 (s, s, 2H), 6.8 (s, 2H), 7.0 (t, IH), 7.15 (d, IH), 7.25 (m, 2H), 7.6 (m, 2H), 

7.7 (s,lH), 10.9 (s,lH). 

b) cis/trans-1 -p-(2-Bromophenoxv)ethvn-2,5"dimetfavl-3 -Pvrroline 
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The title compound was prepared from cis/trans-2,5-dimetIiyl-3-pyrroline and 2-(2- 
bromophenoxy)ethyl chloride in a similar manner to Example 42 (b); the product was 
purified by chromatography on silica usmg methanolic ammonia/dichloromethane 
mixtures. 

MS (ES) 296 (M+H)^ 

NMR (CDCI3) 1.1-1.2 (m, 6H), 2.9-3.3 (m, 2H), 3.8, 4.0 (m,.m, 2H), 4.15, (m, 2H), 
5.65, 5.85 (s, s, 2H), 6.8 (t, IH), 6.9 (d, IH), 7.25 (m, IH), 7.5 (m, IH). 

Example 157 

f2SV2-rfAiTi i'Tinr^rhonv namino1-5-r4-r2-methoxvm ethvlpvn:oUdin-l-vh^ 
thiophene-3-carboxamide 

The title compound was prepared in a similar maimer to Example 103 (b) but starting from 

(2S)-2-methoxymethylpyrrolidine. 

MS ES 389 (M+H)"^. 

NMR (DMS0-D6) 1.55 (m, IH), 1.65 (m, 2H), 1.90 (m, IH), 2.15 (m, IH), 2.75 (m, 
IH), 2.85 (m, IH), 3.20-3.45 (m, 6H), 4.10 (m, IH), 6.90 (s, 2H), 7.30 (m, 3H), 7.50 (d, 
2H), 7.65 (m, 2H), 10.95 (s, IH). 

Example 158 

?> [( Arninn carbQnvnaminQ]-S44-(4-aminocarbonvlpiperidin-l -y1methvnphenvl^ 
3"Carboxamide 

The title compound was prepared in a similar manner to Example 103 (b) but starting from 

4-carboxamidopiperidine. 

MS ES 402 (M+H)"*". 
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^HNMR (DMS0-D6) 1.55 (m, 2H), 1.65 (m, 2H), 1.90 (m, 2H), 2.05 (m, IH), 2.80 (m, 
2H), 3.40 (s, 2H), 6.70 (s, IH), 6.95 (s, 2H), 7.20 (s, IH), 7.30 (m, 3H). 7.45 (d, 2H), 7.65 
(m,2H), 11.00 (s, IH). 

Example 159 

2- ffAininocarboiivnaminn1-544-r3-hvdroxvmetfavlpiDeridm-l-v ImetfavnphenvlW^ 

3- carboxamide 

The title compound was pr^ared in a similar manner to Example 106 but using 

3-liydroxymethylpiperidine 

MS (ES) 389 (M+H)"^. 

^HNMR (DMS0-D6) 0.90 (m, IH), 1.45 (m, IH), 1.60 (m, 4H), 1.90 (m, IH), 2.70 (m, 
IH), 2.85 (m, IH), 3.20 (m, 2H), 3.40 (m, 2H), 4.35 (s, IH), 6.90 (s, 2H), 7.30 (m, 3H), 
7.45 (d, 2H), 7.70 (m, 2H), 1 1 .00 (s, IH). 

Example 160 • 

?. ffAniinnwbonvnaminol-S-r4-f4-hvdroxvmethvlpiperidin-i-vlmethvnpheD vl1^^ 

3- carboxamide 

The title compound was prepared ia a similar maimer to Example 106 but using 

4- liydraxymethylpiperidine. 
MS ES 389 (M+H)'^. 

^HNMR(DMS0-D6) 1.15 (m, 2H), 1.35 (m, IH), 1.60 (m, 2H). 1.85 (m, 2H), 2.80 (m, 
2H), 3.20 (m, 2H), 3.40 (s, 2H), 4.35 (t, IH), 6.90 (s, 2H), 7.30 (m, 3H), 7.45 (d, 2H). 7.65 
(m,2H), 10.95 (s, IH). 



TtTfatn ple 161 
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. 2-ffAminocarbonvDamino1-5-r2-Q*(morpholin'4-vl)pmoUdin-l-vn^^ 
carboxamide 

a) The title compound was prepared from 4-[l-(2-bromophenyl)pyrTolidin-3-yl]morpholine 
in a similar manner to Example 9 (e), except that on work-up the reaction mixture was 
evaporated and the residue sonicated in dichloromethane and aqueous sodium hydrogen 
carbonate solution. The solvents were decanted off and the residual black gum was 
dissolved in methanol and purified by cation exchange chromatography, eluting with 

0- 5% methanol in dichloromethane, then 2 - 5% ammonia solution (7M in methanol) in 
dichloromethane. Fractions containing product were evaporated, the residue was triturated 
with ether and the solid product collected by filtration. 

MS(ES)416(M+H)^ 

NMR (DMS0-D6) 1.66 ~ 1.77 (m, IH), 1.93 - 2.03 (m, IH), 2.27 - 2.48 (m, 4H), 2.83 
- 3.15 (m, 5H), 3.48 ^ 3.62 (m, 4H), 6.83 (brs, 2H), 6.91 (td, IH), 7.02 (dd, IH), 7.15 - 
7.23 (m, 2H), 7.30 (dd, IH), 7.40 (s, IH), 7.59 (brs, IH), 10.95 (s, IH). 

b) 4-ri-(2-Bromophenvnpvrrolidin^3-vnmorpholitie 

1- (2-Bromophenyl)pyrrolidin-3-ol (1 g) was stirred in toluene (30 ml). Triethylamine 
(0.69 ml) was added and the solution was cooled m an ice-bath. Methane sulphonyl 
chloride (0.38 ml) was added dropwise. The reaction mixture was allowed to warm to 
room temperature over 2 h and stirred for a further 2.5 h. The mixture was filtered, washed 
through with toluene and the filtrate concentrated to ca, 20 ml in vacuo, Morpholine 

(10 ml) was then added and the solution stirred at room temperature overnight, a furth^ 
portion of morpholine (1 0 ml) was added and the solution was heated at reflux for 24 h. 
Volatile materials were then removed in vacuo, the residue was diluted with water (40 ml) 
and extracted with diethyl ether (3 x 20 ml). The combined extracts were washed with 
brine, dried (MgS04), filtered and evaporated. The residue was triturated with 
isohexane/diethyl ether and product collected by filtration as a yellow solid (0.93 g). 
MS (ES)311 (M+H)^ 
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^HNMRCCDCU) 1.80- 1.95 (m, IH), 2.10-2.25 (m, IH), 2.45 - 2.65 (m, 4H), 2.90 
3.05 (m, IH), 3.18 - 3.30 (m, IH), 3.34 - 3.50 (m, 2H), 3.53 3.66 (m, IH), 3.70 - 3.82 
(m, 4H), 6.77 (td, IH), 6.92 (dd, IH), 7.20 (td, IH), 7.50 (dd, IH). 

1 -f2-Bromophenvl)pvrrolidin-3-ol 
2-Bromoamline (2 g) was heated with 1 ,4-dibromo-2-butanol (1 .58 ml) and 
diisopropylethylamine (4.9 ml) in toluene (10 ml) at reflux for -20 h. The reaction mixture 
was allowed to cool, diluted with water (60 ml) and the aqueous phase extracted with ethyl 
acetate (3 x 30 ml). The combmed extracts were washed with water, brine, dried (MgS04), 
filtered and evaporated. The residue was adsorbed onto silica and purified by column 
chromatography, eluting with a gradient of 0 - 20% ethyl acetate in isohexane, to afford 
the product as a yellow oil (2.30 g). 
MS (ES) 242 (M+H)^. 

^HNMR(CDCl3) 1.89 (d, IH), 1.91 -2.04 (m, IH), 2.15-2.28 (m, IH), 3.10-3.21 (m, 
IH), 3.29 - 3.36 (m, IH), 3.50 - 3.57 (m, IH), 3.62 - 3.73 (m, IH), 4.46 - 4.55 (m, IH), 
6.80 (td, IH), 6.95 (dd, IH), 7.21 (td, IH), 7.51 (dd, IH). 

Example 162 

24fAminocarbonvnaminQl-S-(2-r4-(2-methoxvethvlViperazin4- vl1phenvnd^^ 
carboxamide 

a) The title compound was prepared from l-(2-bromophenyl)-4-(2-methoxyethyl)- 
piperazine in a similar manner to Example 9 (e), except that on work-up the reaction 
mixture was evaporated and the residue sonicated in dichloromethane and aqueous sodium 
hydrogen cari)onate solution. The layers were separated and the aqueous phase extracted 
with a further portion of dichloromethane. The combined organic extracts were evaporated 
and purified by cation exchange chromatography, eluting with 0-8% methanol in 
dichloromethane, then 2 - 6% ammonia solution (7M in methanol) in dichloromethane. 
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Fractions containing product were evaporated, the residue was triturated with a mixture of 
methanol and dietihyl ether and Ihe solid product collected by filtration. 
MS(ES)404(M+H)^ 

NMR (DMS0-D6) 2.45 - 2.54 (m, 2H, partially obscured), 2.58 - 2.68 (m, 4H), 2.76 - 
2.87 (m, 4H), 3.22 (s, 3H), 3.44 (t, 2H), 6.80 (brs, 2H), 7.04 - 7.23 (m, 4H), 7.52 (d, IH), 
7.61 (bra, IH), 7.70 (s, IH), 10.89 (s, IH). 

b) l-f2-BromophenvD-4"f2-methoxvethvl^piperazine 

The title compound was prqiared in a similar manner to Example 1 1 0 (a) but using 

l-(2-methoxyethyl)piperazine. 

MS (ES) 299 (M+H)"*". 

NMR (CDCI3) 2.62 - 2.75 (m, 6H), 3.05 ~ 3.15 (m, 4H), 3.38 (s, 3H), 3.55 (t, 2H), 6.91 
(td, IH), 7.06 (dd, IH), 7.22 - 7.30 (m, IH), 7.55 (dd, IH), 

Example 163 

2«f f Aminocarbonvl^arp inn l-S-. { 75. 4jy)-2.5-dia2abicvclobicvclor2.2. 1 lhept-2- 
vllphenvUtfaiophene-3-carboxamide 

a) The title compound was prepared from 2-[(aminocarbonyI)amino-5-bromothiophene- 
3-carboxamide and tert-hutyl 5-(2-bromophenyl)-[(iiS',^5)-2,5- 

diazabicyclo[2.2.1]heptane]-2-carboxylate in a similar manner to Example 9 (e). On work- 
up the product was subjected to cation exchange chromatography, eluting with a gradient 
of 0 - 10% methanol in dichloromethane. Product fiiactions were evaporated and triturated 
with a mixture of methanol and ether, then collected by filtration. The BOC-protected 
product was then stined in 1 :10 water : TFA (2 ml) at room temperature for 1 h, 
evaporated to dryness, redissolved in dichloromethane and purified by cation exchange 
chromatography, eluting with 0-12% ammonia solution (7M in methanol) in 
dichloromethane. 
MS (ES) 358 (M+uf. 
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^HNMR(DMS0-D6) 1.62 (d, IH), 1.85 (d, IH), 2.75 (d, IH). 2.85 (d, IH), 3.05 (d, IH), 
3.19 (d, IH), 3.20 (s, IH), 3.65 (s, IH), 4.07 (s, IH), 6.77 6.95 (m, 3H), 6.97 (d, IH), 
7.10^7.33 (m, 4H), 7.63 (brs, IH), 11.00 (s, IH). 

b) tert-Butvl 5-f 2-bromophenvl VFf IS, ^iS^-2,5-dia2abicvclor2.2 . 1 1heptane1-2-carboxvlate 
The title compound was prepared from l,2-dibromoben2ene and tert-hutyl (i5',^5)-(-)-2,5- 
diazabicyclo[2.2.1]heptaiie-2-carboxylate in a similar manner to Example 1 10 (a). 
MS (ES) 353 (M+H)"^. 

^H NMR (DMS0-D6) 1 .46 (s, 9H), 1 .82 - 2.00 (m, 2H), 3.27 - 3.47 (m, 2H), 3.57 - 3.89 
(m, 2H), 4.33 - 4.64 (m, 2H), 6.73 (t, IH), 7:83 (d,l H), 7.14 -7.22 (m, IH), 7.47 - 7.56 
(m, IH). 



Pharmacological Evaluation of Compoimds 
IKK-2 Filter BCinase Assay 

Compounds were tested for inhibition of IKK-2 using a filter kinase assay. The test 
compounds were dissolved to 10 mM in dimethylsulphoxide (DMSO). The compounds 
were then diluted 1 in 40 in kinase buffer (50 mM Tris, pH 7.4 containing 0.1 mM EGTA, 
0.1 mM sodium orthovanstdate and 0.1% p-mercaptoethanol). 1 in 3 serial dilutions were 
made from this solution with 2.5% DMSO in kinase buffer. 20 jil of compound dilution 
was added to wells of a 96 well plate in duplicate. 20 |i.l 2.5% DMSO in kinase buffer 
instead of compound was added to control wells (0% inhibition). 20 jil 0.5 M EDTA was 
added instead of compound to background wells (100 % inhibition). 

10 \il of a mixture of magnesium acetate, unlabelled ATP, and ^^-labelled ATP was added 
to each well made such that the final concentration was 10 mM magnesiimi acetate, 1 \iM 
ATP and 0.1 \iCi ^^P ATP. 20 \x\ of a mixture of IKK-2 (0.15 fig/well), 1-53 GST-IkB (0.5 
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lig /well) and bovine serum albumin (BSA) (8.5 ug/well) was added to each well to start 
the reaction. The final reaction volume was 50 jiL 

The kinase reactions were incubated at 21 for 80 minutes and the reaction stopped by 
precipitating the protein by the addition of an equal volume (50 ^1) of 20 % trichloroacetic 
acid (TCA). The precipitate w.as allowed to form for 10 minutes and tfien filtered onto a 
GF/C unifilter 96 well plate. Each filter was washed twice with approximately 1 ml 2 % 
TCA. The filter plate was dried at 30-40 °C for 60 minutes, 20 jil sdntillant was added to 
each well and the plate sealed and radioactivity counted on a Packard Topcount microplate 
scintillation counter. 

When tested in the above assay, the compounds of Examples 1 to 163 gave IC50 values of less 
tibian 10 pM indicating that they are expected to show usefid therapeutic activity. 

IKK-1 Filter Kinase Assay 

The selectivity of compoimds was assessed by testing them for inhibition of IKK- 1 using a 
filter kinase assay. The assay conditions were identical to the IKK-2 filter kinase assay 
except that a mixture of IKK-1 (0.25 jig/well) and 1-53 GST IkB (9 |iig/well) was added to 
each well to start the reaction. 

Inhibition of LPS-induced TNFa production bv PBMCs 

The effect of test compounds on nuclear fector kappa B (NFkB) activation in cells was 
assessed by measuring inhibition of tumour necrosis factor alpha (TNFa) production by 
human peripheral blood mononuclear cells (PBMCs) stimulated by ba.cterial 
lipopolysaccharide (LPS). 

Himian blood (250 ml), anticoagulated with heparin,. was collected from healthy 
volunteers. Aliquots of blood (25 ml) were layered on 20 ml Lymphoprep (Nycomed) in 
50 ml polypropylene centrifuge tubes. The tubes were centrifiiged (Sorval RT600B) at 
2,500 ipm for 30 minutes. The cloudy layer containing PBMCs was collected with a fine 
tipped Pasteur pipette, transferred into 8 clean polypropylene centrifiige tubes 
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(approximately 1 0 ml per tube) and diluted to 50 ml with phosphate-buffeed saline (PBS), 
These tubes were centrifuged at 2,000 rpm for 8 minutes. PBS (10 ml) was added to each 
cell pellet and the cells were gently re-suspended. The cells were pooled in 4 centrifuge 
tubes, PBS was added to each tube to make the volume up to 50 ml and the tubes were 
centrifuged at 1,400 rpm for 8 minutes. The cell pellets were again re-suspended in 10 ml 
PBS, pooled in 2 centrifuge tubes, the volume made up to 50 ml with PBS and the tubes 
cmtrifiiged at 900 xpm for 10 minutes. 

The final cell pellets were gently re-suspended in 1 0 ml tissue culture medium (RPMI 
containing 1% heat-inactivated hiunan senun, L-glutamine and penicillin and 
strq)tomycin), combined into 1 tube and the volume made up to 30 ml with RPMI 
medium. The cells were coimted and the cell suspension was diluted to 2.6 x 10^ cells/ml. 

Test compounds were dissolved in DMSO to 10 mM and diluted 1 in 250 (40 jiM) with 
RPMI medium. The compounds were then serially diluted 1 in 3 with 0.4% DMSO in 
RPMI 'medium. Aliquots of test compound dilutions (50 jil) were transferred to the wells of 
a 96-well plate. Control wells contained 0.4% DMSO in RPMI instead of compound. 

Aliquots of the cell suspension (100 |il) were added to each well and the plates incubated 
at 37^C for 30 minutes. 50 ill of 40 p.g/ml LPS (Sigma, L-4130) was added to wells to 
stimulate TNFa production by the cells and the plates were incubated overnight at 37°C. 
RPMI medium (50 fxl) was added to negative control wells instead of LPS, The final 
incubation volume was 200 ^il. 

Plates were centrifuged for 4 minutes at 1,200 rpm and supematants were removed for 
measurement of TNFa concentration. Viability of the remaining cell pellet was measured 
using WST-1 reagent (Boehringer Mannheim, 1044807). 100 jil RPMI medium containing 
10 nl WST-1 reagent was added to each well and the plates were incubated for 0.5 to 3 h. 
The absoibance at 450 nm was then measured using a 96-well plate spectrophotometer. 

TNFa in the supematants (fireshly harvested or stored frozen at -20°C) were measured 
using an enzyme-linked immmunosorbant assay (ELIS A). The ELISA plate was prepared 
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by coating the wells of a 96 well plate with a sheep anti-human TNFa monoclonal 
antibody (100 [il of Ijig/ml antibody diluted in coating buffer; 0.5 M carbonate/bicarbonate 
buffer, pH 9.6 containing 0.2 g/l sodium a2dde) and incubating overnight at 4°C. Blank 
wells were not coated. The wells were washed once with 0.1% BSA in PBS containing 
0.05% Tween (PBS/Tween) then incubated for 1 h at room temperature wifli 1% BSA in 
coating buffer (200 p.1). The wells were then washed 3 times with 0. 1 % BSA in • 
PBS/Tween. 

The samples of supernatant from flie PBMC incubation were diluted 1 in 3 with 1% BSA 
in PBS/Tween. 100 iil aliquots of these dilutions were added to the ELISA plate. Other 
wells contained 100 ^1 TNFa.standard (10, 3.3, 1.1, 0.37, 0.12, 0.04, 0.014 and 0 ng/ml). 
The BLISA plate was incubated at room temperature for 2 h before the wells were washed 
3 times with 0. 1 % BSA in PBS/Tween. A rabbit anti-human TNFa antibody (100 nl of a 
2.5 \xg/mL solution) was added to each well and the plate incubated at room temperature for 
1 .5 h. The wells were then washed 3 times with 0, 1% BSA in PBS/Tween. Goat anti-rabbit 
IgG-horse radish p^oxidase conjugate (ICN, 674371; 100 ^il of a 1 in 10,000 dilution) 
was added to each well and the plate incubated at room temperature for 1.5 h. The wells 
were washed 3 times with 0.1% BSA in PBS/Tween. 

Peroxidase substrate was prepared by dissolving a 1 mg TMB tablet (Sigma, T-5525) in 
100 |Lil DMSO (100 jil) an4 adding this and 36 ^il UHPO (BDH, 30559; 1 g tablet dissolved 
in 25 ml distilled water) to 10 ml 0.1 M dtrate/aceate buffer, pH6. 100 [xl substrate was 
added to each well and the plate incubated in the dark at room temperature for 
approximately 30 minutes. The reaction was stopped by adding 25 (xl 2 M sulphuric add to 
each well. The absorbance at 450 nm was measured in a 96 well plater spectrophotometer.. 
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CLAIMS 

1 . A compound of fonnula (I) 




(I) 



in which: 

represents NH2 or represents a methyl group optionally substituted by one or more 
groups selected independently from C1-C4 alkyl, C3-C6 cycloallq^l, halogen, hydroxyl, 
C 1-C4 alkoxy, S(0)vCH3 and NR^R^; 

X represents O or S; 

2 6 7 6 7 6 

R represents hydrogen, halogen, cyano, nitro, -NR R , -CONR R , -COOR , 

-NR^COR^, -S(0)mR^ -SOjNrV, -NR^S02 R^, C1-C2 alkyl, trifluoromethyl, 

C2-C3 alkenyl, C2-C3 alkynyl, trifluoromethoxy, C1-C2 alkoxy or Ci-C2 alkanoyl; 

A represents a phenyl ring or a 5- to 7-membered heteroaromatic ring containing one to 
three heteroatoins selected independently from O, N and S; said phenyl or heteroaromatic 
ring being optionally substituted by one or more substituents selected independently from 

halogen, cyano, nitro, -NR V, -CONR^R^, -CObR*, -NR^COR^, -S(0)sR^ 
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8 Q J? 0 10 11 

-SO2NR R , -MR SO2R , C1-C6 alkyl, trifluoromethyl, -(CH2)tR , -0(CH2)tR or - 
OR^^ 



3 

n represents an integer 1 or 2; and when n represents 2, each R group may be selected 



independently; 



3 

R represents a group -W-Y-Z wherein: 



13 

W represents O, S(0)r, NR , CH2, -CH2-O- or a bond; 



Y represents a bond or a group -(CH2)p-T"-(CH2)q- wherein p and q independently 

14 15 

represent an integer 0, 1 or 2; and T represents 0, -CO- or CR R ; 



14 15 

R and R independently represent H, CH3 or F; 



14 15 
or R represents H or CH3 and R represents hydroxyl or OCH3; 



14 15 

or the group CR R together represents a C3-C6 cycloalkyl ring; 



Z represents: 

(a) a phenyl ring or a 5- or 6-niembered heteroaromatic ring containing one to three 
heteroatoms selected independently from O, N and S; said phenyl or. heteroaromatic ring 
being optionally substituted by one or more substituents selected independently from 

halogen, cyano, -NR^^R^^, -CONR^^R^^, -COOR^^, -COR^^-NR^^COR^^, -S(0)uR^^ 
-S02NR^^R^^, "NR^^S02R^^, hydroxyl, C2-C6 alkenyl, C2-C6 aUcynyl, Ci-Ce alkyl and 
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Ci-Cg alkoxy; said alkyl or alkoxy group being optionally further substituted by one or 

18 19 

more groups selected from halogen, cyano, hydroxyl, C1-C4 alkoxy and NR R ; or 



(b) a 3- to 8-membered saturated or partially unsaturated monocyclic or saturated bicyclic 
ring system optionally incorporating one or two heteroatoms selected independently from 
O, N and S, and optionally incorporating a carbonyl group; said ring system being 
optionally substituted by one or more substituents selected independently from halogen, 

cyano, -NR^^R^^, -CONR^^R^^, -COOR^^ -COR^^ -NR^^COR^^, -S(0)uR^-^, 
-SOzNR^^R^'^, -NR^^S02R^l hydroxyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-Cg alkyl, 

^3-^6 eycloalkyl and Ci-Cs alkoxy; said alkyl or alkoxy group being optionally fiather 

substituted by one or more groups selected from halogen, cyano, hydroxyl, 

18 19 

C3-C6 cycloalkyl, C1-C4 alkoxy and NR R ; provided that said saturated monocyclic 
ring Z is not bonded to Y through nitrogen if the group -W-Y- represents -(CH2)2-4- 
or -0-(CH2)2-4- when the saturated ring Z is also unsubstituted; or 



(c) if W represents O, then Z may also represent hydroxyl, OCH3, CF3, CHF2 or CH2F, 
provided that the group -Y-Z does not thereby represent -0-<CH2)2-4--OCH3; 



R^^ and R^ ^ independently represent NR^^R^^where R^^ and R^^ are independently 

20 21 

hydrogen or Ci-Ce alkyl optionally substituted by C1-C4 alkoxy; or the group NR R 



represents a 5- or 6-membered saturated azacyclic ring optionally containing a ftirther O, S 

22 2 
or NR group; where R"* 

represent Ci-Cg alkoxy; 



22 22 10 11 

orNR group; where R is hydrogen or C1-C5 alkyl; or R andR indq)endmtly 



4 5 4 5 

R andR independently represent H or C1-C4 alkyl; or the group NR R represents a 
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23 

5- or 6-membered saturated azacyclic ring optionally containing a further O, S or NR 



23 

group; where R is hydrogen or C1-C4 alkyl; 



6 7 

R andR independently represent H or C1-C2 alkyl; 



8 9 12 

R , R and R independently represent H or Cj-Cg dSkyl; 



R^^ represents H or C1-C4 alkyl; 



16 17 

R and R independently represent H or Ci-Cg alkyl optionally substituted by OH, 

16 17 

C1-C4 alkoxy or one or more fluoro atoms; or the group NR R represents a 5- or 6- 

2*4 

membered saturated azacyclic ring optionally containing a further O, S or MR group; 
24 

where R is hydrogen or C1-C5 alkyl optionally substituted by OH, C1-C4 alkoxy or one 
or more fluoro atoms; 



18 19 18 19 

R andR independentlyrepresentHor C1-C4 alkyl; or the group NR R rq)resentsa 

25 

5- or 6-membered saturated azacyclic ring optionally containing a further O, S or NR 

25 

group; where R is hydrogen or C1-C4 alkyl; 



m, r, s, u and v independently represent an integer 0, 1 or 2; 

t represents an integer 2, 3 or 4; 

and pharmaceutically acceptable salts thereof: 



with the proviso that the following two compoxmds are excluded: 

2-[(aminocaibonyl)amino]-5-(4"[2-(l-(2,2,6,6-tetramethyl)piperidinyl)eth^ 

thiophenecarboxamide; 
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2-[(ammocarbonyl)amirio]-5-(4-(tbia2X»l-4-yl-methoxy)^^ 

2. A compound of formula (I), according to Claim 1, wherein X represents oxygen. 

3. A compound of fomiula (I), according to Claim 1 or Gaim 2, wherein represents 
NH2. 

4. A compound of formula (I), according to any one of Claims 1 to 3, in which A 
represents optionally substituted phenyl or optionally substituted pyridyl. 

2 

5. A compound of fonniila (I), according to any one of Claims 1 to 4, in which R 
represents H. 

6. A compound of fomiula (I), according to any one.of Clauns 1 to 5, in which W 
represents O, CH2 or a bond. 

7. A compound of formula (I), according to claim 1, selected from: 
2-[(aniinocarbonyl)amino]-4-methyl-5-(4-biphenyl)-3-thiophenecarboxaniide; 
2-[(aminocarbonyl)amino]-4-methyl-5-(4-[(3,5-dimethyUsoxazol-4-yl)methoxy]phe^^ 
fhiophenecarboxamide; 

2-[(aminocarbonyl)anuno]-4-methyl-5-(4-[(4-chlorophenyl)methoxy]phenyl)-3- 
thiophenecarboxanaide; 

2-[(aminocarbonyl)ariiino]-4-methyl-5-(4-[(5-chlorothien-2-yl)methoxy]phenyl)-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)aniino]-4-methyl-5- {4-[2-(2,2,6,6-tetramethylpiperidin-l - 
yl)ethoxy]phenyl} -3-thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-4-methyl-5-(4-[(thiazol-4-yl)methoxy]phenyl)-3- 
thiophenecarboxamide; 

2-[(anMnocarbonyl)amino]-4-methyl-5-(4-[(l,2,5-tMadia2ol-3-yl)metho^^^ 
thiophenecarboxamide; 



wo 03/010158 



PCT/SE02/01403 



163 



2-[(aminocarbonyl)ainino]-4-niethyl-5-(4-[( 1 -methylperhydroazepin-3-yl)oxy]phenyl)-3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-[6-(pyrroUdin-l-yl)pyridin-3-^^ 

2-[{aminocarbonyl)amino]-5-[6-(2,2-<iifluoroe1iioxy)pyridin 

tbiophenecaiboxamide; 

2-[(aminocarbonyl)amino]-5-[6-(piperidin-l-yl)pyridmO-yU 
2-[(anunocarbonyl)ainino]-5-[6-(cyclopentyloxy)pyridm-3-y^^ 
2-[(aniinocaibonyl)aniino]-5-[6-(4-ethanesidfonylpiperazm 
thiophenecarboxamide; 

2-[(aininocarbonyl)aiiiino]-5-[6-[(tetrahydroftu:Bn-^^ 
thiophenecarboxamide; * 

2-[(aminocarbonyl)amino]-5-{3-[6-(fiu:an-2-yhnethoxy)]-pyri 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {3-[6-(4-.acetyl)piperazin-l -yl]-pyridine} -3- 
thiophenecarboxamide; 

fK>2-[(aininocarbonyl)amino]-5-{3-[6-(tetrahydrofuran-3'yb^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-[6-(l4sopropyl-pyrrolidin-3-yloxy)]-pyridine}-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]"5-{3-[6-(l-Nbutyloxycarbonyl-piperidin-4-yloxy)]-pyridin^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-[6-(piperidin-4-yloxy)]-pyridine}-3- 
thiophenecarboxamide; 

2-[(aminocaibDnyl)amino]-5- {3-[6-(l -(2-methoxyethyl)-piperidin-4-yloxy)]-pyridine} -3- 
thiophenecarboxamide;' 

2[(aminocarbonyl)anuno]-5-{3-[6-(N-metiianesulphonyl)-piperidin-4-yloxy]-pyri 
thiophenecarboxamide; 

2-[(aniinocarbonyl)aniino]-5- {3-[6-(4,4-difluoropiperidin- 1 -yl)pyridine} -3- 
thiophenecarboxamide; 

2-[(aimnocarbonyl)amino]-5- {3-[6-(pyrrolidin- 1 -yl)-5-methyl]pyridine} -3- 
thiophenecarboxamide; 
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2-[(aininocarbonyl)ainino]-5-{3-[6Ktbien-2-ylmethoxy)]py^ 
thiophenecarboxamide; 

2-[(aiiiinocarbonyl)aniino]-5-{3-[6-(cyclopentylmethoxy)]py^ 
thiophenecarboxamide; 

2-[(aiiiinocarbonyl)ainino]-5-[3-(6-beDzyloxy)pyridm^ 

2-[(aininocaibonyl)amino]-5-{3-[6-(tetrahydrofu^ 

thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-[6-(tetrahydrofuranO-ybiie&^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-[6-(cyclopropyhnethoxy)]pyridine}-3^ 
tihiophenecarboxamide; 

^5>2-[(aminocarbonyl)amino]-5-{3-[6-(tetrahydn)fi3ra^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {3-[6-(tetrahydropyran-4-yloxy)]pyridine} -3- 
thiophenecarboxamide; . 

2-[(aminocarbonyl)amino]-5-{3-[6-(tetrahydrotMopyran-3-yloxy)]py^ 

thiophenecarboxamide; * 
2-[(ammocarbonyl)amino]-5-{346-(l-isopropylazetidin-3-yloxy)]pyridine}-^ 

thiophenecarboxamide; 

2-[(anunocarbonyl)aiiiino]-5-{3--[6-(ben2yloxy-2-ethoxy)]pyridine}-3- 
thiophenecarboxamide; 

2-[(aminocarboriyl)amin6]-5-{3-[6-(^'-methylpiperidin-3-yloxy 
thiophenecarboxanaide; 

2-[(aminocarbonyI)aniino]-5-{3-[6-(2<l-pyrroUdin-2-one)ethoxy)]^^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-[3-(6-(morpholin-4-yl))pyridine]-3-thioph^^^ 
2-[(aminocarbonyl).amino]-5- {3-[6-(4-methylpiperazin-l -yl)]pyridine} -3- 
ftiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(4-[l ,3,4-oxadia2ol-2-yl].2-phenyl )-3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-(4-cyclopropyhnethoxyphenyl)-3-tMophenecarboxamide; 
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2-[(aminocarbonyl)ainino]-5-[3-(l,3-thiazol-4-ylme^^ 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-(morpholin-4-ylm 
2-[(aminocaibonyl)ainino]-5-(5-[2KiV^moipho^^ 
^ophenecarboxamide; 

2-[(aminocarbonyl)ammo]-5-(5-[2-(JV-piperidinyl)^^ 
2-[(anunocarbonyl)ainino]-5K5-[2-(iV-pym)Udm^^ 
2-[(aininocaAonyl)ainino]-5-(5-[2-{4-(t-butyloxyca^^ 
tbiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-(-5-[2-{4H-piperazin-l-yl}]pyT^ 
tbiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-(5-[2- {4-methylpiperazin- 1 -yl} ]pyrimidinyl)-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5<5-[2-(3-dimethylaiim 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(5-[2-{2(»y)-aininocarbonylpyCT^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-(5-[2-{4-acetylpiperazin-l-yl}]pyrimidinyl^^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-(5-{2-[4,4-difluoropiperidin-l-yl]}pyrim 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-(5-{2-[3,3-difluoropyrroUdin-l-yl]}pyrimidm 
thiophenecarboxandde; 

2-[(aminocarbonyl)aiiiino]-5-{2-(5-iV'-morphoUnomethyl)thienyl}-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)anaino]-5-{2-benzyloxypheayl}-3-thiophenecarboxainide 

24(aininocarbonyl)amino]-5-{2-(4-fluorophenyhnethoxy)phenyl}-3- 

thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{2-(2-[4-fluorophenyl]ethoxy)phenyl}-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-(2-[4-chlorophenyl]ethoxy)phenyl }-3- 
thiophenecarboxamide; 
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2-[(aniinocaibonyl)amino]-5-{2-(2-phenylethoxy)phenyl}-3-tMophenew^ 
2-[(aniinocarbonyl)aiiiino]-5-{4-chlorophenylmethoxy)pheny^ 
2-[(aminocarbonyl)amino]-5-{2-[2-(//-moipholmy0^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-[2-(iV^pyrrolidinyl)]ethylthio)phenyl} -3- 
thiophenecarboxamide; 

2-[(airunocarbonyl)ainino]-5-{2-[2-(j^^pipeiidinyl)]efli^^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)aiiuno]-5-[4-(pyn'oUdinyl)pheayl]-3-tiii 
2-[(aminocarbonyl)amino]-5-[4-(piperidinyl)phenyl]-3-fMopheM 
2-[(aminocaibonyl)amino]-5-[4-(N-imidazolyl)ph6nyl]-3-tMophene^^ 
2-[(aiiiinocarbonyl)ainino]-5-[6- {(1 -methylpyrToUdin-2"On-4-yl)methoxy}pyridin-3-yl]-3- 
thiophenecarboxamide; 

2-[(aminocarboiiyl)amino]-5 {4-[2-(2-methoxyethoxy)ethoxy]-phenyl} -3- 
thiophenecarboxamide; 

2-[(aniiiiocarbonyl)aimno]-5- {4-[2-(cyclopropylinethoxy)ethoxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)ainino]-5-[6-(2,2-dimethyl-3-pyirolidi^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{3-chloro-4-(tetrahydrofmmi-2-^^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-{4-(tetrahydrofuran-2-ykQethoxy)phenyl^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-[(6-cyclopropyhnethylthio)pyridin-3-^^^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5 {4-[2-(2-methoxyethoxy)ethoxy]-3-methylphenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {3-chloro-4-[2-(2-methoxyethoxy)ethoxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aniinocarbonyl)anuno]-5-[2-(4-methylpiperazinyhiiethyl)phenyl]-3- 
thiophenecarboxamide; 
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2-[(aminocarbonyl)amino]-5-[2-(4-isopropylpipera2inylinethyl)phenyl]-3- 
thiophenecarboxamide; 

2-[(aminocarbonyI)amino]-5-[2-(4-^butyloxyca^bonyipiperazm 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5-[4-(pyrroUdmybnetiiyl)phen^ 

2- [(aimnocarbonyl)amino]-5-[2-(2-(4,4-difluoropiperidin-l-yl)eth^ 
thiophenecarboxamide; 

24(aimnocarbonyl)amino]-5-[2-(2-(3,3-difluoropyrrolidin-l-yl)ethoxy)ph^ 
thiophenecarboxamide; 

3- [(aminocarbonyl)amino]-5-[4-(moipholm-4-ylraethyl)phenyl]tMophene-^ 
3-[(ammocarbonyl)ainino]-5-[4-(d5-2,6-dimethyhnorpholin-4- 
2-carboxamide; 

2- [(aminocarbonyl)amino]-5-[4-(cis-2,6-dimethylmoipholin'4-yhBethy^^^ 

3- carboxamide; 

2-[(aininocaibonyl)amino]-5-[(6-{4-morpholino}methyl)pyridin-3-yl]thiophOT^ 
carboxamide; 

2-[(aminocaxbonyl)amino]-5-[4-(8-oxa-"3-a2abicyclo[3.2.1]oct-3- 
ylmethyl)phenyl]tiiiophene-3-carboxainide; 

2-[(aminocarbonyl)ainino]-5-[3-(mojpholin-4-ylmethyl)-4-isobutoxyph^ 
carboxamide; 

2-[(aininocarbonyl)amino]-5-[3-(morpholin-4-ylmethyl)phenyl]thiophene-3-carboxan^ 

2-[(aminocarbonyl)amino]-5-(4-{[2-(methoxyniethyl)moipholin-4- 

yl]methyl}phenyl)thiophene-3-carboxamide; 

2-[(anunocarbonyl)amino]-5-[3-fluoro-4-(moipholin-4-yhiiethyl)phenyl]fluophene^ 
carboxamide; 

2-[(aininocarbonyl)amino]-5-[3-chloro-4-(morpholin-4-ylmethyl)phenyl]thiophene-3- 
carboxamide; 

2-[(aimnocarbonyl)amino]-5-{4-[(4,4-difluoropiperidin-l-yl)methy^ 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-(l-{piperidin-l-yl}ethyl)phOTyl]thiopheneO-carboxam 

2-[(aminocarbonyl)amino]-5-{4-[(li2)-l-moipholin-4-ylethyl]phenyl}thiophene^3 

carboxamide; 
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2-[(aminocarbonyl)amino]-5-(4- {[4-(2-melhoxyethyl)piperazin-l - 
yljmethyl } phenyl)thiophene-3 -carboxamide; 

2-[(ammocarbonyl)ainino]-5-[4-(piperidin- 1 -ylmethyl)phenyl]thiophene-3-caiboxainide; 
2-[(aininocarbonyl)ainino]-5- {4-[(liS',4tS)-2-oxa-5-a2abicyclo[2,2, l]hept-5- 
yhnethyl]phenyl}thiophene-3-carboxamide; 

5- {4-[(4-acetylpiperazm- 1 -yl)iiiethyl]phenyl} -2-[(ammocarbonyl)ainiiio]ihiophene-3-' 
carboxamide; 

2-[(aminocarbonyl)ainmo]-5-[4-(l,4-oxazepan-4-ylmethyl)phenyl]tW 
carboxamide; 

(1 S)-2-((aminocarbonyl)amino)-5-(4-(l - {morpholin-4-yl} ethyl)phenyl)thiophene-3- 
carboxamide; 

2-((aminocarbonyl)amino)-5-(4-(l -methyl- 1 - {moipholin-4-yl} ethyl)phenyl)thiophene-3- 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-((4-methylpipera2in-l-yl)methyl)pbenyl]t^ 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-((2-ethoxycarbbnylpiperidin-l- 
yl)methyl)phenyl]thiophene-3-carboxamide; 

2-[(aiiunocarbonyl)amino]-5-[4-((3Kiiethylaminocarbonylpiperidin-l-^^^ 
thiophene-3-carboxamide; 

2-[(aiiunocarbonyl)amino]-5-[4-((3-hydroxypyiToUdin-l-yl)methyl)pheny 
carboxamide; 

2-[(aminocarbonyl)amino]-5-[4-({(2-hydroxyethyl)pipera2in-l- 
yl}me1hyl)phenyl]thiophene-3-carboxamide; 

2-[(ainiiiocarbonyl)amino]-4-methyl-5- {4-[4-morpholino]methylphenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-[4-((4-hydroxypiperidin-l-yl)methyl)phen^ 
caiboxamide; 

2-[(aminocarbonyl)amino3-5-(2-piperazin- 1 -ylphenyl)thiophene-3-carboxamide; 
2-[(aminocarbonyl)amino]-5-[2-(4-methylpipera2in-l-yl)phenyl]thiophene-3-carboxamide; 
2-[(aminocarbonyl)amino]-5-{2-[3-methylamino)pyrroUdin-l-yl]phenyl}tluoph^ 
carboxamide; 
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2-[(aminocarbonyl)ammo]-5-[4-(cyclopentyloxy)-2-(2-{pi^ 
thiophene-3 -carboxamide; 

2-[(aminocarbonyl)ainiiio]-5-[2-(2-- {piperidin- 1 -yl} ethoxy)-4-pyrrolidin- 1- 
ylphenyljthiophene-S-carboxamide; 

2-[(aininocarbonyl)aimno]-5"[4-piperidin- 1 -yl'2"(2- {piperidin-1 - 
yl} ethoxy)phenyl]thiopliene-3-carboxaimde; 

2-[(aininocarbonyl)amino]-5-[4-(moipholin-4-ylmeth^ {piperidin- 1 - 
yl} ethoxy)phenyl]thiophene-3-carboxaniide; 
2-[(aminocaibonyl)amino]-5-[4-(2-methoxyethoxy)-2-(2-piperidin- 1 - 
ylethoxy)phenyl]thiopliene-3-carboxaimde; 
2-[(aminocarbonyl)amino]-5-[4-moipholin-4-yl-2-(2-piperidin-l- 
ylethoxy)phenyl]thiophene-3 -carboxamide; 

2-[(aminocarbonyl)amino]-5-[2-(2-hydroxyethoxy)phenyl]tMophene-3-ca^^ 

(3i?>2-[(aminocarbonyl)amino]-5-{2-[tetrahydrofiu:an-3-^^ 

thiophenecarboxamide; 

(3,9-2-[(aiiiinocaibonyl)amino]-5-{2-[teti^ydrofuran-3-yl6xy]ph 
thiophenecarboxamide; 

2-[(aminocarbonyl)aniino]-5- {2-[(tetrahydropyran-4-yloxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aininocarbonyl)amino]-5- {2-[cycIopropylmethoxy]phenyl} -3-thioplienecarboxamide; 
2-[(anMnocaibonyl)amino]-5-{2-[cyclopentyloxy]phenyl}-3-tbiophenecaA 
2-[(aminocarbonyl)aniino]-5- {2-[(l -isopropylpyrrolidin-3-yl)oxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocaibonyl)andmo]-5-{2-[(l-etbylpyrroUdin-3-yl)oxy]phenyl}-3- 
thiophenecarboxamide; 

2-[(aminocaAonyl)ainino]-5-{2-[(l-rerf-butyloxycarbonylO-pyrroUdinyl)oxy]^^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)aniino]-5-[2-(pyrrolidin-3-yloxy)phenyl]-3-thiophenecarboxamide; 
2-[(aminocarbonyl)aniino]-5- {2-[( 1 -methylpiperidin-2-yI)methoxy]phenyl} -3- 
thiophenecarboxamide; 

(25)-2-[(aminocarbonyl)aniino]-5-(2-{[l-methylpyirolidin-2-yl]methoxy}phenyl)-3- 
thiophenecarboxamide; 
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2-[(aininocarbonyl)amino]-5-(2- {[ 1 -(2-methoxyeaiyl)pyn-oUd^^ 
thiophenecarboxamide; 

(2i?)-2-[(aniinocarbonyl)aimno]-5-(2-{[l-methylpy2ToUdin-2-yll^ 
fhiophenecarboxamide; 
2-[(anunoc£d>onyl)amino]-5-[2-(2-(2,2,6-trim 
fhiophenecafboxa3tmde; 

2-[(aiimiocarbonyl)ainmo]-5- {5-cMoro-2-[(l ^sopropylpyiT^^ 
tbiophenecarboxamide; 

2-[(aminocarbonyl)ainino]-5-{4-fluoro-2-[(14sopiopylpyrrolidm 
fhiophenecarboxamide; 

2-[(aininocarbojiyl)amino]-5-{4,5-difluora-2-[(l-isopropylpy^ 
thiophenecarboxamide; 

2-[(aininocarbonyI)amino]-5- {2-[(l -isopropylpyrroUdinO-yl)oxy]-5-methyl^^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-{5-cyano-2-[(l-isopropylpyrrolidin-3-yl)oxy]phe^^ 
thiophenecarboxamide; 

2-[(aniinocarbonyl)aaiino]-5- {2-[(l -isopropylpyn:olidin-3-yl)oxy]-5-mefhoxyplienyl}-3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)aminoj-5-{3,5-diflxioro-2-[(l-isopropylpyirolidin-3-yl)oxy]^^ 
thiophOTecarboxamide; 

2-[(arainocarbonyl)anadno]-5-{2-[(l-isopropylpyrrolidinO-yl)oxy]0-methox^^ 
thiophenecarboxamide; 

2-[(aminpcarbonyl)amino]-5- {2-[(l -isopropylpyrrolidin-3-yl)oxy]-5- 
trifluoromethylphenyl} -3-thiophenecarboxamide; 
2-[(aminocaibonyl)aniinq]-5-{2-[(l-isopropylpyrrolidin-3-yl)oxy]-4- 
trifluoromethylphenyl} -3-thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-[(l -isopropylpyrrolidin«3-yl)oxy]-4-methoxyphenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {5-fluoro-2-[(l -isopropylpyn:olidin-3-yl)oxy]phenyl} -3- 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-[(l -isopropylpyrrolidin-3-yl)oxy]-3-(moxpholin-4- 
ylmethyl)phenyl} -3-thiophenecarboxamide; 
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2-[(aininocarbonyl)amino]-5-(2-{[(l-(cyclopropylmet^^^^ 
thiophenecarboxamide; 

2-[(aininocarbonyl)aniino]-5- {2- [(l-cyclopropylpynx)lidin-3-yl)oxy]phenyl}-3- 
thiophenecarboxamide; 

2-[(aniinocarbonyl)amino]-5-{2-[(2-(4-£luoropiperidin-l-yl)etho 
thiophenecarboxamide; 

2-[(aminocaibonyl)amino]-5-{2-[(l-methylpiperidin-4-yl)oxy]phra^^ 
thiophenecarboxamide; 

2-[(aminocaibonyl)ainino]-5-{2-[(l-methylp>Trolidin-3-yl)oxy]phe 
thiophenecarboxamide; 

2-[(anunocaibonyl)amino]-5-[4-(2-{moipholin-4-yl}acetyl)phe^^^ 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5-[2-{2-(4-hydroxy-l-piperidinyl)ethoxy}ph^^ 
thiophenecarboxamide; 

2.[(aminocaibonyl)ainino]-5-[2-(2-(2,2,6,6-tetramethylpiperidin-I-yl)e 
thiophenecarboxamide; 

2-[(aminocarbonyl)amino]-5- {2-[2-(3-pyrrolin-l-yl)ethoxy]phenyl} thiophene-3- 
carboxamide; 

cis/trans-2-[(arainocarbonyl)amino]-5-{2-[2-.(2,5-dimethyl-3-pyirolin-l- 
yl)ethoxy]phenylthiophene-3-carboxamide; 

(2S)-2-[(aminocarbonyl)amino]-5-[4-(2-methoxymethylpyrroKdin-I-ylme%^ 
thiophene-3-carboxamide; 

2- [(aminocarbonyl)amino]-5-[4-(4-aminocaibonylpiperidin-l.ylmethyl)^^ 

3- carboxamide; 

2- [(aminocarbonyl)amino]-5-[4-(3-hydroxymethylpiperidin4-^^ 

3- carboxamide; 

2- [(aininocarbonyI)aniino].5-[4-(4-hydroxymethylpiperidin4-yto^ 

3- carboxamide; 

2-[(aminocarbonyl)amino]-5-[2.(3.{moipholin-4.yl}pyrroUdin-l.yl)ph^ 
caiboxamide; 

2.[(aniinocaibonyl)aniino]-5-{2-[4-(2-methoxyethyl)pipera2in-l-yl]phenyl}tW^ 
caiboxamide; 
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2-[(aininocarbonyl)ainmo]-5-{2-[(i5:^5)-2,5-diazabic^^^ 

yl]phenyl}thiophene-3-carboxamide; 

and phannaceutically acceptable salts thereof. 

8. A process for the preparation of a compound of formida (I), according to any one of 

Claims 1 to 7, which comprises: 

(a) reaction of a compound of formula (U): 




2 3 

wherein A, R , R and n are as defined in Claim 1 with an isocyan^te or an isothiocyanate 
or an acyl derivative, R^-CO-L where L is a leaving group; or 

(h) reaction of compound of foimula (III) 




3 

wherein R , n and A are as defined in Claim 1, 
with a compound of formula (TV) 
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(IV) 



wherein X, and are as defined in Qaim 1 and LG represents a leaving group; or 
(c) reaction of compound of formula (V) 




(V) 



wherein R , n and A are as defined in Claim 1 and LG represents a leaving group, 
with a compound of formula (VI) 



Metal 




(VI) 



wherein X, R^ and R^ are as defined in Claim 1; 
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and where necessary converting the resultant compound of formula (I), or another salt thereof, 
into aphannaceutically acceptable salt thareo^ or converting the resultant compound of 
formula (I) into a furth^ compound of formula (I); and where desired converting the resultant 
compound of formula (I) into an optical isomer thereof 

9. A pharmaceutical composition comprising a compound of formula (I), or a 
phannaceutically acceptable salt thereof, as claimed iii any one of claims 1 to 7 in 
association with a pharmaceutically acceptable adjuvant, diluent or carrier. 

1 0. A process for the preparation of a pharmaceutical composition as claimed in Claim 9 
which comprises mixing a compound of formula (I), or a phannaceutically acceptable salt 
thereof, as claimed in any one of claims 1 to 7 with a phannaceutically accq)table 
adjuvant, diluent or carrier, 

1 1. A compound of formula (I), or a pharmaceutically-acceptable salt thereof; as claimed 
in any one of claims 1 to 7 for use in therapy. 

12. Use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as 
clauned in any one of claims 1 to 7 in the manufacture of a medicament for use in the 
treatment or prophylaxis of diseases or conditions in winch inhibition of IKK-2 activity is 
beneficial. 

13. Use of a compound of formula (I), or a phannaceutically acceptable salt thereof, as 
claimed in any one of claims 1 to 7 in the manufacture of a medicament for use in the 
treatment or prophylaxis of inflanmaatory disease. 

14. The use as claimed in Claim 13 wherein the disease is asthma. 

15. The use as claimed in Claim 13 wherein the disease is rheumatoid arthritis. 

16. Hie use as claimed in Claim 1 3 wherein the disease is multiple sclerosis. 
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17. The use as claimed in Claim 13 wherein the disease is chronic obstructive pulmonary 
disease. 

18. The use as claimed in Claim 13 wherein the disease is cancer. 

19. A method of treating, or reducing the risk o1^ diseases or conditions in which 
inhibition of IKK2 activity is beneficial which comprises administering to a person 
suffering firom or at risk of said disease or condition a therapeutically effective amount of a 
compound of formula (I), or a phannaceutically acceptable salt thereof, as claimed in any 
one of claims 1 to 7. 
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